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RESTORATION OF SHOULDER FUNCTION IN CASES OF LOSS OF ‘HEAD 
AND UPPER PORTION OF HUMERUS 


By FRED H. ALBEE, M.D.; Sc.D., F.A.C.S., New York City 
Professor of Orthopedic Surgery, New York Post-Graduate Medical School 


the flail joint presented insurmountable 

difficulties to the plastic surgeon before 
the day of the bone-graft conception and its 
general application. Ununited fractures of the 
long bones, with loss of substance, meant 
functional incapacity of varying degree, with 
ultimate shortening and, all too frequently, 
amputation of the limb itself. Particularly 
in the case of extensive loss of bone at or 
near the joints was the situation a hopeless 
one in respect to any possibility of bone re- 
placement and an ultimate restoration of joint 
motion and function. Of all surgical condi- 
tions, none, perhaps, presented a picture of 
greater helplessness than a shoulder with a 
dangling arm from which the upper portion 
of the humerus was missing. 

Cases of loss of the head and upper part of 
the shaft of the humerus are by no means of 
infrequent occurrence. Destructive infec- 
tion (osteomyelitis), or severe crushing acci- 
dents may be the cause. Loss of bone may 
occur through the impact of a projectile, 
through operative removal necessitated by 
the degree of mutilation, or on account of new 
growths (sarcoma, osteitis fibrosa, hemorrhag- 
ic osteomyelitis, etc.). Occasionally congen- 
ital absence of the upper end of the humerus 
has been observed. 

Traumata have, no doubt, caused the great 
majority of these shoulder-joint injuries, and 


"Tite problem of the dangling limb and 


attention has been particularly directed to this 
group of crippled during the recent war, with 
its high frequency of wounds of the upper 
extremities, due to the method of trench- 
fighting in which the upper portion of the body 
was exposed. The occurrence of these cases in 
our recent military experience was especially 
emphasized by an eminent surgeon of |l’Hdép- 
ital Militaire Complémentaire, at Ris-Orangis, 
who, upon the author’s arrival in 1916, re- 
marked: 

“The cases which are most disturbing are 
‘those unfortunate ones with loss of the upper 
portion of the humerus.” 

From the standpoint of definitive treatment, 
such cases had indeed been previously re- 
garded as quite hopeless. The arm was 
merely a cumbersome appendage which 
might, occasionally, be swung laboriously 
from one side to the other in the performance 
of simple, clumsy acts, but which, from a 
practical standpoint, was useless. Shortening 
invariably occurred through lack of skeletal 
support, with muscular weakness from disuse 
resulting from the unfavorable mechanical con- 
ditions. Cases of loss of the upper portion of 
the humerus in the growing individual have 
been observed in which the arm became 
shortened to a remarkable degree; in rare 
instances, the upper end of the humeral frag- 
ment has been known to come in contact with 
the acromion process, whereby a considerable 
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Roentgenogram of left humerus, show- 
ing extensive osteosarcoma which necessitated operative 
removal of more than 4 inches (11 centimeters) of the 
upper portion of the bone, including the head. 


Fig. 1. Case 1. 


amount of voluntary motion resulted. In 
the majority of cases, however, little, or no 
practical use was to be had of the disabled 
member; and in severe cases amputation of 
the entire limb was often considered necessary. 

The only solution of this hitherto insur- 
mountable problem, which involves loss of 
function of one of the most important joints 
of the body, lies in the replacement of the 
bone which is missing. The constant and 
normal length of the upper arm is maintained 
entirely by its mechanical framework, the 
humerus, upon which is based the physiolog- 
ical action of the muscles and tendons. 
When normal conditions cease to exist, the 
function from the leverage-action of the 
bony skeleton, actuated by muscle-pull, 
diminishes accordingly, even to complete 
absence. 

The bone graft fulfills the requirements in 
this problem of restoration of skeletal support. 
Theoretically, by its use, the loss of bony sub- 


stance may be restored, thereby supplying 
the necessary, normal mechanical framework, 
over which the muscles and tendons may work 
once more. Practically, however, these cases 
of restoration of shoulder-joint motion and 
function present individual problems de- 
pending upon the condition of the shoulder 
musculature, as well as the actual loss of bone. 
Not infrequently is extensive bone loss as- 
sociated with destruction of muscles, and the 
problem, thus, becomes not only one of re- 
storing the continuity of the scapulohumeral 
joint, but of devising some means of re- 
covering lost function of the shoulder. 

Cases of loss of head and upper portion of 
the humerus have been classified by the 
author in two groups, with respect to surgical 
treatment. This classification is based upon 
the condition of the shoulder musculature. 
Group I includes those cases in which the 
muscles have not been injured to such extent 
as to rule out any possibility of obtaining a 
movable, functioning, reconstructed shoulder- 
joint. Itis the author’s custom in cases of this 
type to restore the humeral loss by the head 
and upper portion of the patient’s fibula. 
To Group II are assigned the cases in which 
the damage to the shoulder muscles has been 
so severe (from laceration, destructive infec- 
tion, etc.) that restoration of function and 
joint motion at the shoulder is impossible. 

Group I is divided into two classes of cases, 
according to the degree of injury to the 
musculature: Sub-group A contains those 
cases in which the muscles of the shoulder are 
practically uninjured, and, in fact, have been 
so far preserved as to allow their separation, 
dissection, and individual insertion upon the 
bone (usually the fibula) which is used to re- 
store the humeral loss. This type of case is 
the most favorable of all in respect to restora- 
tion, and will be illustrated by Case 1, of the 
author’s series, about to be described. Sub- 
group B comprises those cases of loss of 
upper humerus in which the shoulder-muscula- 
ture is sufficiently preserved to warrant the 
reconstruction of the joint, but in which it is 
impossible to make an individual separation. 
In these cases, therefore, it is usually neces- 
sary to attach the muscles en masse to the bone 
which is used to restore the humerus. 
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The cases in Group II offer the greatest 
difficulty in the work of surgical recon- 
struction, for in this class the musculature 
has been so far destroyed as to render im- 
possible any hope of restoring shoulder-joint 
motion. Serious damage of the musculature 
has followed gunshot injuries, with loss of 
muscle resulting either primarily from the 
passage of the projectile, with or without 
associated extensive infection, or from sub- 
sequent surgical removal. The muscle loss 
may also be through destruction by infec- 
tion, or in crushing from accidents, or due, in 
certain rare instances, to extensive removal 
of soft parts on account of a neoplasm. 

The controlling feature in the treatment 
of this type of case (Group II) consists in 
securing a posture of the humerus and upper 
extremity in relation to the scapula, by an 
arthrodesis of the shoulder-joint, which brings 
about a compensatory function by the scapulo- 
thoracic motion to replace function by shoulder- 
joint motion which has been lost. The essentials 
of this posture are as follows: With the scap- 
ula in a neutral position, namely, flat against 
the chest-wall, the humerus is elevated an- 
teriorly at right angles to the trunk, and in a 
degree of rotation which brings the hand in 
front of the face, as shown in Figure 20, Case 4. 
The humerus is arthrodesed to the scapula by 
a truss-work of tibial grafts. With the arm 
immobilized by a plaster-of-Paris shoulder 
spica in this position in relation to the scapula, 
the powerful scapulothoracic muscles are 
later able to control it with an unexpected de- 
gree of efficiency, and the hand may be 
brought with great readiness to the neck-tie, 
mouth, or hair, functions impossible to per- 
form when there is lack of control of the 
upper extremity at the shoulder. 


TECHNIQUE IN ILLUSTRATIVE CASES 

The most favorable condition met in shoul- 
der cases of the foregoing types is illustrated 
by Case 1, of the author’s series. In this case 
(which belongs to Sub-group A of Group I), 
the shoulder musculature was practically un- 
injured, and it was possible, after replacement 
of the lost bone, to re-attach the shoulder 
muscles in their proper relationships. The 
technique employed was typical of shoulder 





Case 1. Showing a patient in the dorsal posi- 


Fig. 2. 
tion on the author’s fracture-orthopedic table. In fractures 
of the upper portion of the humerus, with or without 
loss of bone substance, position of the extremity during 
operation and the subsequent application of the plaster 
cast is most important. 


cases of this group. The history of the case is 
given as follows: 

CasE 1. Mrs. G., a housewife, age 25, was re- 
ferred to the author by her physician, George H. 
Sexsmith for a tumor involving the upper portion of 
the left humerus. The patient had suffered from a 
dull, drawing pain in the left shoulder, which had 
persisted with increasing severity for more than 10 
months. The condition was previously diagnosed 
by several physicians as rheumatism, and treated 
by various medicaments, without success. Use of 
the violet-ray had likewise afforded no relief, and 
after the eighth treatment, examination by the 
roentgen-ray revealed a tumor on the upper third 
of the left humerus, which had destroyed a portion 
of the shaft. 

Examination of the patient showed the general 
physical condition to be good, with but slight loss 
in body-weight. Pain in the left shoulder, however, 
was constant, and, upon moving the arm, became 
sharp and stabbing. Nocturnal pains were especially 
emphasized. From the clinical course of the case 
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Fig. 3. Case 1. Important steps in the technique of 
removal of the head and upper portion of the left humerus 
for extensive osteosarcoma and replacement by the head 
and upper end of left fibula. 

a. Exposure of the sarcoma involving upper portion of 
humeral shaft. 

b. Removal of the upper humeral fragment containing 
the tumor. 

cand d. Securing head and upper end of fibula which 
is to replace the fragment of humerus just removed. In ¢ 


and the roentgenographic findings (see Fig. 1), the 
condition was diagnosed by the author as osteo- 
sarcoma. Operative removal was recommended 
and performed 2 days later, June 4, 1919. 

The operation consisted in the resection of the 
head and upper end of the shaft of the left humerus, 
and replacement by the head and about 4 inches of 
the shaft of the patient’s left fibula. 

Technique. With the patient in the dorsal position 
upon the author’s fracture-orthopedic table, the 
left arm was elevated at right angles to the trunk, 





f 
the upper end of the fibula is shown exposed; the external 
popliteal nerve has been laid bare and retracted laterally 
by means of gauze tape, in order to avoid injury to it; and 
the shaft of the fibula is being severed with the Gigli saw. 
With the Lambotti clamp, the lower end of this fragment 
is elevated (see d), while the head of the fibula is separated 
from the tibia by severing the tibiofibular joint capsule and 
the overlying periosseous structures. 

e and f. Replacement of head and upper portion of 
humerus by fibula transplant. 


in the posture shown in Figure 2. Sufficient traction 
was applied to hold the limb stable, and the arm was 
maintained in the same position throughout the 
plastic operation and during the subsequent applica- 
tion of the plaster-of-Paris shoulder spica. This 
posture of the upper extremity was first described 
by the author in 1908,’ and is considered most 
essential in securing the proper fixation of the arm 


1 Albee, F.H. Epiphyseal fracture of the upper end of the humerus’ 
two cases successfully treated by a new method. Post-Graduate, 1908 
June; Juxta-epiphyseal fracture of the upper end of the humerus, a new 
postural treatment. Med. Rec., 1912, May 4. 











following all plastic work about the shoulder, as 
well as in cases of fracture of the surgical neck of the 
humerus. 

The fields of operation, previously prepared by 
the usual iodine technique, were exposed. The upper 
portion of the left humerus was laid bare by a 
slightly curved incision, revealing the tumor which 
extended up to the articular surface of the humeral 
head and downward over the surgical neck of the 
humerus for a distance of about 3 inches. As soon as 
the tumor was sufficiently exposed, a specimen was 
resected and examination by frozen section was 
immediately made by the laboratory pathologist, 
who was present during the operation, at the 
author’s request. The specimen was pronounced 
sarcoma; and at a subsequent laboratory examina- 
tion, the tumor was found to be of the giant-cell 
variety. 

Having confirmed the original diagnosis, the fol- 
lowing radical operation was decided upon and 
performed: The soft parts were separated by blunt 
and sharp dissection, taking care to keep well out- 
side the area of the new-growth. By means of 
a large aneurism needle, the Gigli saw was passed 
beneath the shaft of the humerus at a point about 
4% inches from the upper extremity of the bone, and 
well below the tumor (see a, Fig. 3). The shaft of 
the humerus was completely severed at this point. 
The lower end of the fragment which contained the 
tumor was then elevated by means of a small 
Lambotti clamp, while the complete separation of 
the humeral fragment from the overlying soft parts 
was accomplished by blunt and sharp dissection, as 
shown in 6, of Figure 3. After removal of the 
fragment, the upper end of the humeral shaft was 
prepared for the reception of the fibula transplant 
which was to replace it. The marrow cavity of the 
humerus was slightly enlarged, and, by means of 
the twin saw, a groove was cut in the upper end of 
the shaft extending downward about one-half inch. 
The wound was then packed with a hot saline 
compress to prevent drying of the tissues, while 
the transplant was being removed from the fibula. 

Over the outer aspect of the upper third of the left 
leg, an incision was then made posterior to the 
site of the fibula, for it has been found that the head 
of this bone may be approached from its posterior 
surface more easily and with less damage to the 
nerves supplying the anterior group of muscles of 
the lower leg. The upper end of the shaft of the 
fibula was then developed by blunt dissection and 
the external popliteal nerve was laid bare and re- 
tracted laterally by means of gauze tape, in order to 
prevent any injury to it. 

Having exposed the anterior external surface 
of the head and about 5 inches of the upper portion 
of the shaft of the fibula, a Gigli saw was passed 
beneath the shaft by means of a large aneurism 
needle at a point far enough down on the shaft to 
allow the cutting of a transplant which should ex- 
ceed the length of the humeral fragment just re- 
moved by about 1 inch (see c, of Fig. 3). The 
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Case I. 
fibula transplant in the place of its proper insertion by 
means of kangaroo-tendon which was passed through drill- 
holes made in the bone. 


Fig. 4. Each muscle was fastened upon the 


shaft of the fibula was then completely severed by 
means of the Gigli saw, and the lower end of this 
fragment was elevated upward and outward by 
means of a lion-jaw clamp, while the head of the 
fibula was freed from the upper end of the tibia by 
severing the tibiofibular joint-capsule and the 
overlying peri-osseous structures (see d, of Fig. 
3). After removal of this transplant consisting of 
the head and about 4 inches of the upper portion of 
the shaft of the fibula, the wound in the leg was 
treated in the author’s usual custom, as follows: 
The skin was closed by continuous suture of No. 1 
plain catgut, and the suture-holes were “‘puddled”’ 
with 314 per cent tincture of iodine, the excess being 
immediately wiped away. A large dressing of gauze 
and sterile cotton was applied, with firm, even com- 
pression by bandaging with gauze. 

The fibula fragment which had just been removed 
was then prepared for insertion into the shaft of 
the humerus. While an assistant he'd the Albee 
motor-saw upon the edge of the instrument table, 
the angular projections on the surface of the fibula 
shaft were roughly trimmed down for about 1 inch, 
and the diameter of the shaft was thus made 
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Fig. 5. Case 1. Roentgenogram taken 4 months after 
bone-graft operation. Note complete bony union of lower 
end of graft with the humeral! shaft and the tendency to 
cortical fusion. The arrows indicate drill-holes in graft 
through which muscles were attached by means of fine 
kangaroo-tendon at proper place of insertion. 


slightly smaller at the lower end of the fragment 
so that it might be easily inserted into the humeral 
shaft which had already been prepared to receive it. 
The fibula transplant was then driven into the 
marrow cavity of the upper end of the humeral frag- 
ment, by means of mallet-blows upon the lion-jaw 
clamp which firmly held it, until the ‘‘shoulder” 
(which had been formed by the termination of the 
saw-cuts made in trimming the fibula shaft) fitted 
snugly in the groove already made in the upper end 
of the humeral shaft. In other words, the fibula 
transplant was driven into the humeral fragment, 
until the head just engaged under the acromion 
process, while traction was exerted upon the arm 
in order to restore, as far as possible, the normal 
length of the upper arm (see e, Fig. 3). 

Having inserted the head of the fibula in the place 
formerly occupied by the humeral head under the 


Fig. 6. Case 1. Roentgenogram taken 2 months after 
Figure 5. Complete bony union of graft and humeral frag- 
ment had taken place when the patient fractured the graft 
by a severe fall. 


acromion process, that portion of the capsule 
which remained was now drawn about the shaft of 
the fibula, just below the head. The upper end of 
the humeral fragment, in which was inserted the 
fibula, was then drilled in such manner that the 
drill pierced both bones completely. A strand of 
medium-sized kangaroo tendon was passed through 
this drill-hole and tied securely to prevent any 
possible slipping of the graft (see f, of Fig. 3). 
Muscle-insertions. The musculature in this case 
was quite unimpaired, with the exception of the 
distal end of the pectoralis major which had been 
resected for about % inch, in order to escape wide 
of the area of the tumor. It was thus possible to 
dissect out and separate the various muscles 
which were fastened, each in the place of its normal 
insertion, upon the head and neck of the fibula by 
means of small kangaroo-tendon ligatures which 
were passed through drill-holes (Figs. 4 and 5) 
made in the head and upper portion of the fibula 











transplant. The insertion of the individual muscles 
is shown in Figure 4. 

The fascie were then closed by continuous suture 
of chromic catgut No. 1, and the skin-closure was 
made by continuous suture of plain catgut No. 1. 
Following operation, the arm was immobilized in 
a plaster-of-Paris shoulder spica in the elevated 
posture shown in Figure 2, and left undisturbed for 
12 weeks. 

Roentgenographic examination at the time of 
removal of the spica revealed firm and solid union 
of the graft with the humerus. This is shown in 
Figure 5. The patient began to recover function 
rapidly in her left arm and shoulder. She was soon 
able to resume the care of her small children and to 
follow her regular household duties. A second 
roentgenogram, taken 4 months after operation, 
showed continued proliferation of the graft and 
increased density. 

On the morning of December 24, 1919, 6 months 
after operation, the patient accidentally slipped 
and, reaching out for support, brought the weight 
of her body to bear heavily upon the left arm and 
shoulder, with the disastrous result that the graft 
was fractured at about the junction of the middle 
and lower thirds. Figure 6 is a roentgenogram 
which was taken on that day. An immobilization 
in plaster was immediately made by her physician, 
and 2 weeks later the plaster was removed and the 
arm and shoulder were again incorporated by the 
author in a plaster-of-Paris shoulder spica, with 
the arm maintained in an anterior elevated posture 
(Albee’s position) upon the fracture-orthopedic 
table. On March 18, 1920, about 10 weeks later, the 
cast was removed and physical examination in- 
dicated solid union between the two graft frag- 
ments. This was confirmed by the roentgen-ray 
which, as shown in Figure 7, revealed a remarkable 
bone growth. 

The patient has continued to regain use of the 
left arm, and roentgenographic examination made 
at time of writing (May 15) shows even greater 
proliferation of bone about the original site of 
fracture. It is yet too soon to estimate how com- 
plete has been the restoration of function in this 
case. Prior to the accidental fracture of the graft, 
the patient gave every promise of recovering the 
normal use of her arm and shoulder. It is but 
reasonable to assume that the ultimate restoration 
of function will be quite as satisfactory and com- 
plete as was indicated before the accident occurred. 

This case has been of extreme interest also in refer- 
ence to the question of recurrence of the sarcoma. 
Up to date there is no indication of recurrence. 

William B. Coley, in recent correspondence, 
states that it is the only case he knows of in which 
a resection for sarcoma of the humerus was done and 
no recurrence appeared after 18 months. The fol- 
lowing is a transcript of Ward J. McNeal’s patho- 
logical report: 

The specimen was taken on June 4 and report 
made June 7, 1919. Upper end of the left humerus 
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months 


taken 2 
after Figure 6, showing not only complete and firm union 
of the graft, accidentally fractured, but a remarkable 
proliferation of new bone, which forms a true plumber’s 
“‘wiped joint” about the original site of fracture. 


Fig. 7. Case 1. Roentgenogram 


11 centimeters in length is divided by saw-cut 
just below the articular surface. A circular depres- 
sion 15 millimeters wide and 5 millimeters deep is 
present in the head, opening on to the cut surface. 
This cavity extends into the larger fragment where 
membranous material presents. The tumor is only 
moderately firm and occupies especially the poste- 
rior aspect of the shaft. By sawing the shaft longi- 
tudinally the tumor is exposed. Its cut surface at 
the middle measures 70 by 32 millimeters. It in- 
volves the narrow cavity near the upper end and has 
eroded the entire posterior portion of the shaft for 
about 45 millimeters from the head. Lower down it 
appears to be quite outside the bone. In gross 
structure the tumor is a multilocular cyst. The 
cysts are filled with disintegrated blood. 

Microscopic examination. Paraffin sections of the 
softer parts of the tumor show it to consist of spindle 
cells with a considerable amount of intercellular 
fibrillar substance. Numerous round cells, polynu- 
clear leucocytes and considerable old blood pig- 
ment are found throughout. In places there are 
abundant multinucleated giant cells. Areas of 
recent hemorrhage into the tumor substance are 
present in the sections. 

Diagnosis. Giant cell sarcoma (myeloid sarcoma). 

Result of examination, frozen section diagnosis. 
Spindle-cell Sarcoma. 


In the second type of shoulder case classified 
in Group I (Sub-group B) the muscles are 
sufficiently preserved to allow the reconstruc- 
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Fig. 8. Case 2. In this case, the head and upper end 
of the right humerus were removed as a result of severe 
injuries received in an automobile accident. The photo- 
graph shows the sagging of the arm and the flail condition 
of the shoulder, due to the loss of bony framework. 


tion of the shoulder-joint, but it is impossible 
to separate them individually. The bone loss 
in these cases is restored by the head and up- 
per portion of the shaft of the fibula, as in the 





Fig. ro. Case 2. Diagrammatic drawings to illustrate 
the position of the humeral fragments: a, when the arm is 
put up in the old, classical posture parallel with the trunk; 
b, when the arm is maintained in the author’s anterior, 
elevated position, at right angles to the trunk. 


foregoing type (Case 1), and the technique 
followed is similar. In this second group, 





Fig. 9. Case 2. Roentgenogram taken at an oblique 
angle, showing comminution of the upper portion of the 
right humerus. 


Fig. 11. Case 2. Roentgenogram showing loss of 
about 5% inches of upper end of the bone. 
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Fig. 12. Case 2. Roentgenogram, taken 6 months 
after plastic operation showing the bony framework of 
the upper arm restored by the head and upper end of fibula, 
with firm union of the graft and the humeral fragment. 


however, it is necessary to attach the muscles 
en masse. 

Two cases of the author’s series are especial- 
ly illustrative: in both, loss of bone in the 
humerus was due to severe trauma; in one in- 
stance, an automobile accident and in the 
other, a shell injury received in battle. The 
amount of bone missing in each case was 
great, and there was associated infection with 
some impairment of the musculature. Re- 
storation of function in each case has been 
interesting and gratifying, inasmuch as it has 
permitted an accomplished artist to return 
to her profession of the piano in the first in- 
stance, while in the second case, a young 
American soldier, severely wounded in France, 
has sufficiently recovered the use of his left 
arm and shoulder to return to work in a 
machine-shop, where he has been employed 
since his discharge, a number of months 
ago. These two cases are briefly outlined, as 
follows: 

CasE 2. Miss T., a musician, age 38, was 
severely injured in an automobile accident, re- 
sulting in the comminution of the upper portion of 
the shaft of the right humerus. She was immedi- 
ately taken to a hospital where, after an unsuccess- 
ful attempt to readjust the humeral fragments by 
manipulation, an open operation was performed 
a week after the accident. Two bone-splinters were 
removed, and the arm was put up in a plaster cast 
in the old classical position, parallel with the trunk. 


> 





Fig. 13 (at left). Case 2. The ability to raise the 
upper arm with the forearm is shown. This photograph 
and the following one were taken 8 months after recon- 
struction of the shoulder-joint. 

Fig. 14. Case 2. The patient wses her right arm with 
great ease. An accomplished pianist before injury, she 
has recently been able to resume her professional work. 


Fluoroscopic examination at the end of 6 weeks re- 
vealed non-union of the fragments, which were in 
the extremely faulty alignment shown in Figure 9. 
The head of the humerus was rotated upward and 
anteriorly, so that the fractured surface was di- 
rected anteriorly, instead of approximating the 
fractured end of the long humeral fragment which 
came in contact with the intact, spherical side of 
the head. The rotation of the humeral head, it 
should be remarked in passing, was due to the 
unopposed pull of the supraspinatus and_ sub- 
scapularis muscles, an important factor which, as 
shown diagrammatically in Figure 10, must al- 
ways be reckoned with in fractures of the upper 
humerus, but which was apparently entirely over- 
looked in the postural treatment of this case. 
Under such conditions of faulty alignment, union 
of the humeral fragments was not only highly im- 
probable, but, owing to the approximation of the 
end of the long fragment with the slippery, rounded 
side of the humeral head, maintenance of the 
fragments in this position was very difficult. 

There followed numerous unsuccessful attempts 
to bring the humeral fragments into position. The 
arm was put up as before in the old, classical 
position, parallel with the trunk, and later held 
slightly elevated and outward. No effort was 
made, however, to counteract the muscle-pull of 
the subscapularis and supraspinatus by adequate 
postural treatment. Nonunion persisted; there was 
associated infection and necrosis of the bone which 
necessitated frequent curettements. The _ con- 
dition of the patient’s shoulder grew steadily 
worse, and 5 months after the accident, it was 
deemed necessary to remove the entire head and 
about 4 inches of the upper portion of the shaft 
of the humerus. Following operation, the Carrel- 
Dakin treatment was instituted and symptoms of 
infection rapidly subsided. 
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Fig. 15. Case 3. An American soldier wounded in 
France by fragments of a high explosive shell which de- 
stroyed the greater portion of the upper third of the left 
humerus, including the head. Note the sagging at shoulder 
due to loss of substance. The patient was powerless to 
raise the arm, owing to its flail condition, and he main- 
tained the position shown in the photograph by firmly 


’ 


grasping his belt, after the arm had been “propped up’ 
by an assistant. 


At the end of 3 months, the patient was able to 
leave the hospital, at which time the soft parts 
were practically healed. Motion of the arm at the 
shoulder was, however, impossible, owing to the 
destruction of the continuity of the scapulohumeral 
joint. The actual loss of skeletal support is strik- 
ingly demonstrated in Figure 11, a roentgenogram 
taken after operation, which shows nearly 6 inches 
of bone missing from the upper humerus. The arm 
dangled heavily from the shoulder and was entirely 
devoid of muscle control (Fig. 8). The patient’s 
mental attitude at this time was one of profound 
despondency. For nearly 11 months, she had been 
incapacitated, and although her right arm was 
now completely healed and free from pain, it gave 
no promise of returning usefulness. Before her 
injury, she had been an accomplished pianist, and 
with loss of all shoulder-joint motion and function, 
she was confronted with the prospect of relinquish- 
ing a profession that meant so much to her. 

It was at this point that the patient came under 
the observation of the author. The possibilities of 
the bone graft were explained, and the patient’s 
hearty co-operation was at once enlisted in the 
plastic procedure which, by reconstructing the 
shoulder-joint, was to restore function and motion 
of her upper right arm and shoulder. 

Preliminary to the plastic work, however, deep 
massage was recommended to determine the 
presence or absence of latent infection. This is a 
precaution which should always be taken in cases 
which have previously shown infection, even 
though, as in this instance, there had been complete 
healing of the wound for more than 2 months. When 
after a month’s treatment by massage there was no 
evidence of recrudescence of infection, the bone- 
graft operation was undertaken. 


Restoration of the humeral loss in this case was 
accomplished by means of a graft more than 6 
inches long, consisting of the head and the upper 
portion of the shaft of the patient’s right fibula. 
The technique employed was similar to that fol- 
lowed in Case 1. In this case, however, loss of bone 
in the humerus was much greater and a longer 
graft was thus required to bridge the gap and 
supply the continuity of the scapulohumeral joint. 
It was found in Case 2 (and likewise in Case 3, 
which follows) that the end of the humeral frag- 
ment had become eburnated. This eburnated plug 
of cortical bone was removed and the marrow cavity 
of the humerus opened up in preparation for the 
fibula graft. Before inserting the fibula transplant 
into the shaft of the humerus, the glenoid cavity 
was laid bare, and, after the graft was in place in 
the upper end of the humeral fragment with the 
head of the fibula engaging under the acromion 
process, whatever remained of the capsule was 
drawn about the neck of the fibula by interrupted 
sutures of chromic catgut. 

Owing to the prolonged earlier infection, in this 
case, it was not possible at the plastic operation to 
dissect out and separate the individual muscles, 
but it was necessary to attach them en masse upon 
the head of the fibula. 

The author’s usual plaster technique was fol- 
lowed in this case, the arm being immobilized in a 
plaster-of-Paris shoulder spica in the same elevated, 
anterior posture in which it had been maintained 
during operation (Fig. 2). Convalescence was 
uninterrupted, and the cast was removed at the 
end of 12 weeks, when roentgenographic examina- 
tion revealed firm and solid union of the graft with 
the humerus. Figure 12, a roentgenogram taken 
about 6 months after operation, shows continued 
proliferation and strengthening of the union. 

In this case, as in all cases of surgical reconstruc- 
tion, the postoperative treatment was an important 
factor in the end-results. As soon as possible, after 
removal of the cast, the patient was encouraged to 
use her right arm cautiously. Slowly, but pro- 
gressively, she began to show gain in function, and 
in the early convalescence she was directed to work 
systematically at the piano, her former profes- 
sion. This was done with the twofold object of 
(1) physical stimulation of the graft and muscles 
and increase of motion through active exercise, and 
(2) influence upon morale, by proving to the pa- 
tient that that skill which she feared was lost 
could and would eventually be regained through 
her own efforts. 

The patient made remarkable progress, both in 
respect to the physical growth of the graft, and in 
recovering her former ability as an artist. Eight 
months after the operation in which her right shoul- 
der-joint was reconstructed, she was able to give a 
recital on the piano, so complete had been the restor- 
ation of shoulder motion and function. Figure 14 
is a photograph taken at this time. By conscien- 
tious and intelligent re-training, she has succeeded in 








ALBEE: RESTORATION OF SHOULDER FUNCTION II 





Fig. 16 (at left). Case 3. Roentgenogram showing the 
humeral shaft displaced internally. 

Fig. 17. Case 3. In this case, preservation of the 
greater part of the musculature of the shoulder made it 
possible to restore shoulder-joint function by transplanting 


regaining her former technical skill and at time of 
writing (11 months after operation) has resumed her 
profession as pianist, and is again appearing in 
public recitals and concerts, as formerly. 

CasE 3. An American soldier, age 25, was 
wounded while on duty at Mt. Kemmel, in France, 
by fragments of a high explosive shell, which passed 
through the left shoulder, severely comminuting 
the head of the humerus, and resulting in the later 
operative removal of the head, neck, and a portion 
of the shaft of that bone (see Fig. 16). 

Upon admission to U. S. Army General Hospital 
No. 3, at Colonia, Jew Jersey, his general physical 
condition was good, and his wounds had been healed 
for about 2 months. There was partial paralysis 
of the left arm, which, owing to its flail condition, 
was quite useless (Fig. 15). 

Four months after complete healing of the 
wounds (the absence of any latent infection having 
been ascertained by rough manipulation and deep 
massage), the plastic operation for the restoration 
of loss of bone in the humerus was performed by the 


into the shaft of the humerus the head and upper end of the 
patient’s left fibula. Roentgenogram taken about 2 months 
after operation, shows the transplant in place with good 
proliferation of new bone. 


author. A transplant, consisting of the head and 
upper 3 inches of the shaft of the patient’s left 
fibula, was used to replace the destroyed portion of 
the humerus. The technique employed was similar 
to that followed in Case 2. Having exposed the 
upper portion of the humeral fragment, the marrow 
cavity was opened up by removing the eburnated 
plug of cortical bone at the end of the fragment, 
and the fibula graft was driven into the medullary 
cavity, thus prepared, for about 114 inches, a 
distance much deeper than in the two preceding 
cases, as shown in Figure 17. The bone-graft 
operation was performed 7 months after injury and 
4 months after complete healing of wound. 

On account of loss of the upper end of the hu- 
merus in this case by gunshot injury, and the sup- 
purative process following, it was impossible to 
dissect out and develop the ends of the individual 
muscles, as had been done in Case 1. The head of 
the fibula was, therefore, placed in the glenoid 
cavity under the acromion process, in as nearly the 
normal position (of the humerus) as was possible. 
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Fig. 18. Case 3. Patient is at work at a wood mortising-machine, 3 months after plastic operation. Shoulder-joint 
motion and function have already been restored to a notable degree, as is evidenced by the almost equal excursion of 
the two arms. This man was shown in the Rehabilitation Exhibition at the annual meeting of the American Medical 


Association, at Atlantic City, in June, 1919. 


The soft tissues, in which were embedded the 
shoulder-muscles, were then opened up in the 
region formerly occupied by the lost portion of 
the humerus; through the subsequent union of these 
soft parts and embedded muscles with the outer 
surface of the fibula, a considerable amount of 
muscle-function resulted. This is demonstrated 
in Figure 18, taken about 3 months after operation, 
in which Case 3 is shown at work at a mortising- 
machine which demands the almost equal excursion 
of the two arms. 

CASE 3 illustrates the extreme value of vocational 
therapy in developing function in an impaired limb 
or joint. As soon as the plaster shoulder spica was 
removed in this case, he was put to work in the 
hospital ‘‘Curative Wood-Working Shop,” under 
the direction of Lieutenant Lorenzo Denslow, S. C.., 
U. S. A. Special machines best suited to meet the 
physical requirements of the individual patient 
were always selected in this department of voca- 
tional therapy. The wood-mortising machine seemed 
especially adapted to meet the needs of Case 3, who 
by working it systematically not only stimulated 
healthy bone growth in the newly reconstructed 
shoulder, but soon began to realize that his shoulder 
was not useless and that the more he tried to use it 
(with moderation) the more he was able to accom- 
plish—a most healthy influence upon his morale. 


As in all the cases herewith reported, the history 
of this man has been followed closely during the 
fourteen months which have elapsed since the plastic 
operation. He has continued to regain function in 
his reconstructed left shoulder, and has been able 
to return to the machine-shop, in which he has 
worked since his discharge, a number of months 
ago. The arm is strong and stable, and roentgeno- 
graphic examination made at time of writing 
(May 15) reveals firm, solid union. 


Group IT includes cases of severe traumata, 
such as crushing accidents, or war injuries 
from shrapnel or shell-fragments, in which 
there may be not only great comminution of 
bone, or even its complete removal by passage 
of the projectile, but also destruction of the 
musculature to such an extent as to render 
impossible any hope of restoring the former 
shoulder-joint motion. These cases are the 
most difficult to repair, for here there is not 
only the problem of restoring the bone loss as 
far as possible, but of securing the proper 
posture of the arm to allow compensatory 
function from the action of the scapulo- 
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loss of 


showing 
about 3)4 inches of the upper portion of the shaft of the 
humerus, including the entire head. In this case, shoulder- 
joint motion was impossible, owing to the extensive destruc- 
tion of the musculature of the shoulder. 


Fig. 19. Case 4. Roentgenogram 


thoracic muscles. It has been the author’s 
custom, in this type of case, to restore the lost 
head and upper portion of shaft of humerus 
by a truss-work of tibial grafts, stabilizing the 
upper arm and ankylosing the humerus to the 
scapula. Following. transplantation of the 
bone, the arm has been immobilized in plaster 
in an elevated, anterior posture with the 
hand brought in front of the face, so that later 
the scapulothoracic motion may be com- 
pensatory for lost shoulder-joint motion. 

Case 4, that of an officer in the recent war, 
is illustrative of this type of shoulder restora- 
tion. The history is given, as follows: 

R. K., age 23, was struck by fragments of a high 
explosive shell, while on duty near Ourcq River in 
France. One fragment, entering the right shoulder, 
fractured the head of the humerus and embedded 
itself in the anterior chest-wall, below the clavicle. 
A second wound was made by a fragment which en- 


tered the back beneath the angle of right scapula, 
passed inward, and made its exit a little to the right 
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Fig. 20. Case 4. During the plastic operation in this 
case, in which a truss-work of tibial grafts arthrodesed the 
humerus to the scapula, the arm was held in the posture 
shown in the photograph, and the same position was 
maintained in the application of the plaster-of-Paris shoul- 
der spica, shown in Figure 23. 


of the spine, at the level of the sixth dorsal vertebra. 
Another shell-fragment passed from without inward 
through the lumbar muscle on the right side, at the 
level of the fourth lumbar vertebra. Two further 
wounds were made by fragments which entered the 
right arm, one just above, and one below the elbow. 
Numerous operations were performed in France 
for the removal of dead bone. The musculature 
became greatly impaired, due to extensive loss of 
tissue by destructive influence of the high explosive 
shell and associated infection. Much of the muscle 
had been replaced by extensive scar-tissue. 

R. K. was admitted to U. S. Army General Hos- 
pital No. 3, at Colonia, New Jersey, 3 months after 
injury. He was a man of splendid physique and, 
with the exception of loss of function of his right 
shoulder-joint, his general condition at this time 
was excellent. His wounds were entirely healed, 
without any pain or tenderness. Roentgenographic 
examination of the right arm and shoulder, as 
shown in Figure 19, demonstrated absence of the 
entire head and upper third of the humerus. Func- 
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Fig. 21. Case 4. Diagrammatic drawing (superior 
view) showing groove a, in humeral fragment; mortise 6, 
in acromion process; glenoid cavity denuded of cartilage, 
c; and holes drilled at d, preparatory to making the mortise 
in glenoid cavity. (Albee. Orthopedic and Reconstruction 
Surgery.) 


tion at the elbow, wrist, and hand were unimpaired, 
but, owing to the flail condition of the upper arm, the 
patient had no power of motion at the shoulder, and 
was quite unable to raise his hand to his head. Any 
attempt at voluntary motion merely caused the 
upper end of the humeral fragment to approximate 
the scapula. 

Prior to the plastic work upon the shoulder, the 
patient was given daily treatments by deep massage 
for the purpose of ascertaining the absence of latent 
infection. Five months after injury and 2 months 
after complete healing of the wounds, the plastic 
operation for the reconstruction of the shoulder was 
undertaken. 

The technique was as follows: With the patient 
in the dorsal position upon the author’s fracture- 
orthopedic. table, as shown in Figure 20, the right 
arm was first placed in an anterior, elevated posture, 
with the humerus rotated so that the hand came 
before the face. With the arm in this position in 
relation to the scapula, it was possible, after ankylos- 
ing the humerus to the scapula, to utilize the power- 
ful scapulothoracic muscles in place of the shoulder 
musculature which had been destroyed. This posi- 
tion was maintained, with ro or 15 pounds of trac- 
tion, during the operation and also throughout the 
application of the plaster-of-Paris shoulder spica 
which followed. The importance of securing this 
posture of the upper extremity and of maintaining 
it through the operation should be emphasized. 


J 


Fig. 22. Case 4. Diagrammatic drawing (anterior 
view) showing truss-work of tibial grafts in place and fixed 
with kangaroo-tendon ligatures. Graft c is inlaid into the 
groove prepared in the shaft of the humeral fragment, at 
e, and mortised into the acromion process at d. This graft 
is slightly dented by the motor drill at f, and kangaroo-ten- 
don passed through a drill-hole at end of the humeral 
fragment is fastened at this point in order to hold the graft 
more securely and prevent possible slipping. A second 
kangaroo-tendon ligature is made at d, passing through a 
drill-hole in the graft and over the tip of the acromion pro- 
cess. Graft a, cut with one end wedge-shaped, is mortised 
into the glenoid body of the scapula at 6, and attached by 
kangaroo-tendon to graft c at the point where the latter 
graft meets the end of the humeral fragment. (Albee. 
Orthopedic and Reconstruction Surgery.) 


The author’s fracture-orthopedic table! enabled 
this to be accomplished. 

Having exposed the fields of operation, a longi- 
tudinal incision was made from tip of acromion 
process downward over the upper end of the 
humeral fragment. By sharp and blunt dissection, 
the end of the acromion process, the glenoid cavity, 
and the upper end of the humeral fragment were 
thoroughly developed. These were then made 
ready for the tibial grafts in the following manner: 
With the blades of the twin motor-saw set 1% inch 
apart, the saw was introduced into the humeral 
fragment at its upper end and two parallel saw-cuts 
were made along the humeral shaft for a distance of 
114 inches, and extending down into the marrow. 
A cross-cut made at the termination of the twin saw- 
cuts completed the formation of a rectangular por- 
tion which was removed to form a deep groove in 
the humeral shaft, as shown at ain the diagrammatic 
drawing, Figure 21. In the acromion process a 
mortise (designated b, in Fig. 21) was then made, 
with its sides of the same dimensions as the width 
of the humeral groove, just completed. The glenoid 
cavity (Fig. 21, c) was denuded of cartilage and 
drill-holes were made at d, preparatory to forming a 
mortise. 


1 Albee, F.H. A new fracture-orthopedic operating table. Surg., 
Gynec. & Obst., 1918, xxviii, 683-689. 
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Fig. 23 (at leit). Case 4. Following the plastic opera- 
tion during which the right arm was held in an anterior 
elevated position with the hand brought in front of the face, 
the arm was immobilized in the same posture in a plaster- 
of-Paris shoulder spica, as shown in the photograph. This 
type of shoulder spica which the author always employs 
following arthrodesing operations for all shoulder-joint 
conditions, may be worn with comfort by the patient 
during the union and strengthening of the grafts, a period 
of from 10 to 12 weeks. By the truss-work strength of the 
supporting post, 6 (made by reduplication of ordinary plas- 
ter-of-Paris bandages), use of a large amount of plaster 
about the shoulder is obviated. 

Fig. 24. Case 4. In this case the scapulohumeral 
joint has been arthrodesed by a truss-work of bone grafts, 
but, on account of posture at which union took place 
(shown in Figures 20 and 23) the ability to bring the 
hand to the hair and face, or neck-tie has been restored 
through the compensatory motion between the scapula 
and the thorax. Restoration of function by this means has 
been surprisingly gratifying owing to the action of the 
powerful muscles which control the scapula and, thus, the 
arm to which it is united. 


Tibial grafts. About two-thirds of the anterior 
internal surface of the right tibia was then laid bare 
by a skin incision over the crest of the bone. A long 
graft was mapped out by the scalpel in the perios- 
teum of the central portion of the anterior internal 
surface. This graft was 4 inch in width and about 8 
inches long which was of sufficient length to furnish 
two grafts for the proposed truss-work in the right 
shoulder. The requisite length of the two grafts 
had been first determined by means of flexible 
probes. The long graft was removed from the tibia 
by longitudinal cuts of a large single saw; a cross-cut 
was made to separate this graft into the two smaller 
grafts, one of which was cut with a wedge end. 
After removal of the grafts, the wound in the leg 
was closed in the usual manner by a continuous su- 
ture of the skin with No. 1 plain catgut, the suture- 
holes being ‘‘puddled”’ with 314 per cent tincture 
of iodine and the excess immediately wiped away. 
A generous dressing of gauze and sterile cotton was 
applied with firm even compression. 

Restoration of bone in the right shoulder was 
then accomplished by means of a truss-work of the 
tibial grafts just removed (Fig. 22). One graft 





Fig. 25. Case 4. This roentgenogram, taken 12 weeks 
after operation, shows restoration of upper portion of 
humerus by the two tibial grafts which have become 
firmly united with the host-bones. Graft 1 was inlaid 
into shaft of humerus and mortised into acromion pro- 
cess, while graft 2 was mortised into the glenoid body of 
scapula and attached to graft 1 at the point where the latter 
graft joined the end of the humeral fragment. 


(c, Fig. 22) was inlaid into the groove already 
prepared in the humeral shaft and mortised into 
the acromion process. This was reinforced by the 
second graft (a, Fig. 22), which had been cut with 
one end wedge-shaped, and was driven into the 
glenoid body of the scapula, and attached to the 
first graft at the point where it met the end of the 
humeral fragment. The grafts were then fixed 
securely with kangaroo-tendon ligatures. The 
fascia and subcutaneous parts were then closed by 
a continuous locking stitch of No. 1 chromic catgut. 
The skin closure was the same as that for the leg. 
Following operation, the arm was immobilized 
in the same anterior elevated posture with the hand 
brought before the face (Fig. 23). A plaster-of- 
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Paris shoulder spica was applied from base of 
fingers extending up over the shoulder and thorax 
and down to the costal margins and the arm was left 
undisturbed for 12 weeks. At the end of that time, 
roentgenographic examination revealed a firm union 
of the grafts, with a considerable quantity of newly 
formed bone (Fig. 25). Owing to the position in 
which the arm was immobilized, it was soon possible 
for the patient, by the action of the powerful scapulo- 
thoracic muscles, to raise his right hand to hair, 
mouth, or neck-tie, functions of which he was 
incapable before operation. 

Functional improvement in this case was rapid, 
and the patient showed an unusual eagerness to co- 
operate in all efforts to regain use of his limb. Five 
months after the operation, however, he unwisely 
attempted to lift a weight of over 150 pounds, 
and broke both grafts. Roentgenographic exam- 
ination showed each graft fractured at the middle, 
although it had become well-united with the host- 
bone at the ends. A second operation was performed 
immediately, in which the graft fragments were 
put in apposition and two thin sliver grafts were 
placed along the points of fracture of each. Align- 
ment was maintained by means of a plaster shoulder 
spica, which was worn for 10 weeks. Figure 24 is 
a photograph taken 4 months after the second 
operation, and shows the patient’s ability to bring 
his right hand to his neck-tie. The percentage of 
return-function is however still questionable in this 
case, owing to the unfortunate fracturing of the 
grafts. 


In no part of the anatomy, perhaps, are the 
benefits to be derived from bone restoration 
more strikingly manifest than in replacing 
loss of bone at the shoulder. Braces can 
accomplish very little in these cases of de- 
struction of the head and upper end of the 
humerus, in which there is complete absence 
of skeletal support for several inches in the 
arm. In a corresponding loss of substance in 
the upper radius, for example, the splint- 
support of the ulna might be of considerable 
aid to the patient. In the bony anatomy of 
the upper arm no splint-support is provided 
for the humerus; when loss of substance in 
the humerus includes the head, no type of 
brace devised can be of much aid in restoring 
to any satisfactory degree the lost shoulder- 
joint function. 

It has, however, been demonstrated that 
by means of bone-graft replacement of the lost 
pertion of the humerus, restoration of shoul- 
der-joint motion and function can be accom- 
plisbed. In some cases loss of bone may 
be restored by a truss-work of tibial grafts. 


In many cases, the fibula, through its sim- 
ilarity in shape, has been used as the source 
of graft to restore the humerus, followed in 
no instance by untoward results nor by 
the slightest impairment of function of the 
leg. There is every reason to believe that 
loss of the upper portion of the humerus 
may be successfully restored, not only as to 
bone loss, but functionally as well. It is, 
however, a plastic procedure which entails a 
thorough understanding of the mechanics of 
the arm and shoulder and a technique 
based upon the physiological principles of 
tissue growth and healthy metabolism. The 
author feels that special stress should be laid 
on the careful observance of the following 
points in the treatment of cases of this type: 

The pre-operative treatment. In every case 
of gunshot injury, or of previously infected 
wound, no plastic work of any kind should be 
considered until the wound has shown com- 
plete healing for at least 2 months. The 
absence of latent infection should be positive- 
ly ascertained by daily treatments of deep 
massage and rough manipulation of the part 
for 1 to 2 weeks prior to operation. The 
temperature chart should be carefully studied 
and the part watched for any indication of 
sensitive areas or of exacerbation of a latent 
infection. 

In those cases which previously showed per- 
sistent infection, the prevention of subse- 
quent recrudescence may be still further 
assured by the removal of the scar-tissue. 
This is particularly necessary where there is 
extensive loss of soft parts with dense scar; 
in these instances, the healthy vascular 
soft tissues should be drawn in to replace the 
scar-tissue removed. If the removal of 
scar-tissue is extensive, plastic flap work may 
be necessary. The object of removing the 
scar is two-fold: (1) to avoid surrounding 
the graft with unfavorable, anemic tissues; 
and (2) to obviate any possibility of infection, 
following the osteoplastic operation. When 
healing in these cases occurs by primary 
union, the plastic work may be done at the 
end of 2 weeks. 

The immediate pre-operative preparation 
should be commenced 48 hours before opera- 
tion. The first evening the treatment con- 
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sists of shaving of a generous area, with a 
thorough scrubbing with suds and gauze. 
The skin is well dried and followed 2 hours 
later by a scrubbing with benzine to remove 
fat. A thin coat of 3% per cent tincture of 
iodine is then applied and the parts are 
covered with a sterile dressing. On the even- 
ing before operation, the dressings are re- 
moved and a second thin coat of iodine is 
applied and the limb again covered with a 
sterile dressing. On the morning of the 
operation the parts are again painted with 
a 3% per cent tincture of iodine. 

Posture of the arm. In the treatment of 
fractures of the upper humerus, with or with- 
out loss of bone, the position of the extremity 
is a most important feature. The usual 
course of events following such cases of frac- 
ture is strikingly illustrated in Case 2 (Fig. 
9); owing to the unopposed action of the 
supraspinatus and subscapularis muscles, 
the humeral head is pulled out of alignment 
with the axis of the long fragment, and is 
rotated upward and outward, so that its 
fractured surface is directed anteriorly, in- 
stead of approximating the fractured end of 
the long fragment. As a result of this rota- 
tion of the head, the fractured end of the long 
fragment is directed against the side of the 
humeral head; if this be intracapsular, the 
fractured surface is contacted with hyaline 
cartilage; if extracapsular, the fragment end 
comes in contact with the slippery surface of 
the capsule. 

The old, classical postural treatment of 
fractures of the upper humerus did not remedy 
these conditions so unfavorable to union. The 
arm was held parallel with the trunk, and the 
relative position of the fragments was prac- 
tically unchanged, as shown in a, Figure to. 
There was no approximation of the fractured 
surfaces, so essential to union; moreover, it 
was extremely difficult to hold the humeral 
fragments in this position, when the end of the 
long fragment was directed against the slip- 
pery, spherical side of the head. The re- 
peated failures in fractures of the upper hu- 
merus to secure union of the fragments may 
be traced to inadequacy of this treatment. 

Such unfavorable conditions may be wholly 
obviated by the author’s method of treatment 


of fractures of the upper humerus, first 
described in 1908. By elevating the arm 
anteriorly, at right angles to the trunk, the 
long humeral fragment, which may be easily 
controlled, is brought into alignment with 
the head of the humerus, and fractured end 
is made to approximate fractured end, as 
shown in b, Figure 10. Most essential in this 
treatment is an apparatus which will permit a 
control of the upper extremity, so that the 
requisite posture may be secured and main- 
tained not only during operation, but through 
the postoperative splinting as well. Indeed, 
the success of the operation depends very 
largely upon this feature of the work. This 
is particularly emphasized in cases such as the 
foregoing in which extensive bone loss in the 
shoulder presents great difficulties of support 
and fixation of the fragments. 

The author’s fracture-orthopedic table was 
devised largely for the purpose of allowing 
the surgeon a free control of the upper extrem- 
ity and so far as the author is aware, he has de- 
veloped the only apparatus which permits the 
requisite posture of the arm in the treatment 
of fractures of the upper humerus. By means 
of the table, shown in Figures 2 and 20, the 
arm may be suspended anteriorly at right 
angles to the long axis of the trunk, with as 
much traction applied as necessary, the body 
acting as the counter-traction. During op- 
eration, the patient is held in the dorsal posi- 
tion upon this table; the exact posture of the 
arm varying in the two types of operation, 
according to whether shoulder function is 
restored by the head and upper portion of 
the fibula (as shown in Fig. 2), or through 
arthrodesis by means of a truss-work of bone 
grafts (Fig. 20). 

Immobilization. Upon completion of the 
operation, that portion of the table-top near 
the shoulder and upper part of the trunk is 
depressed to the required degree by turning 
the wheel (designated a, Figs. 2 and 20). 
By this means, the patient is suspended upon 
a thin body-rest which is situated under the 
occiput between the scapule and the spine. 
With the patient in this position upon the 
fracture-orthopedic table (Fig. 20) plaster 
cotton is applied from base of fingers, up over 
arm and shoulder, across thorax to the costal 
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margins. Over the cotton is applied a plaster- 
of-Paris shoulder spica, which is allowed to 
harden.. A plaster-post (designated b, Fig. 
23) is inserted between the forearm and 
chest portions of the splint, to obviate the 
need for a large amount of plaster over the 
shoulder. 

The table arm-support for the upper ex- 
tremity is then completely removed. The pa- 
tient is lifted by manual pressure upon his 
back above and below the spica, so that the 
thin metal rest, which supported him during 
the application of the spica, may be easily 
drawn out from between the plaster and the 
body. The plaster is in no way loosened by 
the removal of this thin metal rest, which is 
#; inch thick and about 5 inches wide. 
Extreme care must be taken, however, that 
the shoulder spica itself is not lifted upon, 
since this would cause a “‘pinching-up”’ of 
the spinal rest between the plaster and the 
body, thereby interfering with its removal. 

The plaster spica, thus applied, should 
always remain undisturbed for a period from 
10 to 12 weeks. Following its removal, ex- 
amination by roentgen-ray will determine 
how firmly the graft has united. Should any 
doubt exist concerning the strength of the 
graft or its union, a second spica, or a properly 
adjusted aeroplane splint, may be applied and 
allowed to remain on as long as is shown 
to be necessary by periodic roentgenographic 
examination. Great conservatism should be 
used in the final removal of all support in these 
cases, in which so much right-angle stress 1s 
brought to bear upon the graft. 

Value of vocational therapy in_ surgical 
reconstruction. The author is convinced, from 
military experience and from civil practice, 
that active motion is much more potent in 
restoring function in these cases of surgical 
reconstruction than any form of passive 
exercise. In the majority of cases, this may be 
best accomplished in a curative workshop, 
similar to those which were established in our 
reconstruction hospitals, where special appara- 
tus or some type of manual work particularly 
adapted to meet the individual physical re- 
quirements may be selected. This may con- 
sist in the use of a carpenter’s mortising ma- 
chine, as was demonstrated by Case 3 in Fig- 


ure 18, or it may be in the use of the piano, 
as shown in Figure 14. The latter instance is 
a most remarkable illustration of the possibil- 
ities of functional re-education, under the 
supervision of the surgeon. In this case, an 
accomplished pianist, who for months had 
been incapacitated, was encouraged while 
still in the early convalescence to resume prac- 
tice of the piano which meant so much to 
her. By systematic active exercise, carefully 
supervised, she not only convinced herself 
that her skill as an artist was not lost, but the 
voluntary use of the arm and the reconstruct- 
ed shoulder-joint did much to stimulate 
the further proliferation and strengthening of 
the graft and its union. Eleven months after 
the operation, she was able to resume her 
recitals in public. 

In the postoperative treatment of cases of 
bone-graft restoration, particularly in the 
type of case considered in this paper, active 
exercise through some form of vocational 
therapy is a most necessary adjunct. It is 
through function and the bearing of stress that 
bone growth is stimulated and the union of the 
parts is strengthened. It should, however, be 
emphasized that in these cases the vocational 
retraining should be under close supervision 
of a trained director, in conjunction with the 
surgeon, in order to avoid any possible injury 
to the grafted part at the same time that it is 
being developed to the maximum. The co- 
operation of the patient is a valuable asset, 
but extreme caution must be exercised in the 
early months of convalescence, lest the pa- 
tient, over-ambitious, attempts some physical 
labor that is beyond the strength of the graft. 
In a similar instance (Case 4, of the fore- 
going series) the grafts, though well united 
and giving promise of excellent functional 
results in the fourth month after operation, 
were fractured a month later, because the 
patient attempted to lift a weight of over 150 
pounds. 

The value of vocational therapy has been 
strikingly illustrated in Case 3 (see Fig. 18). 
In this case of serious physical disability, with 
marked limitation of motion, the joint-ad- 
hesions, contracted fasciz and lesions in ten- 
dons and muscles were worked out and the 
graft and muscles strengthened by working, 
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under supervision, in the hospital carpenter- 
shop. At the same time, the patient, who was 
at first despondent and rather indifferent, 
became interested not only in his work, but in 
seeing just how much he could do with his 
reconstructed shoulder. As a result, he grew 
convinced that his arm was once more useful 
and that he could do the work allotted to him. 
This feature of the treatment is particularly 
important in the postoperative care of in- 
dustrial cases, included under the compensa- 
tion laws. By the application of many of those 
forms of treatment which proved so successful 
in our military reconstruction hospitals, the 
return to usefulness of hundreds of our in- 
dustrially injured may be hastened.! 


1 Albee, F.H, The application of rehabilitation methods from war to 
civil life. J. Med. Soc. New Jersey, 1920, Mar. 


In the work of surgical reconstruction, ex- 
pert care throughout the postoperative period 
is quite as essential to success as the technical 
skill required in the plastic procedure. The 
supervision of the surgeon should extend be- 
yond the weeks of early convalescence. 
Throughout the trying months of functional 
re-training, the case must be watched and 
forms of physiotherapy and vocational exer- 
cise should be carefully selected to meet the 
physical needs. Many a case, which gives a 
brilliant prognosis, may result in failure, if 
the postoperative period is not closely super- 
vised. This is a wide departure from the 
old order of general surgery in which it 
was believed that the responsibility of the 
surgeon ceased with the healing of the skin 
wound. 
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THE OPERATIVE TREATMENT OF INFANTILE PARALYSIS' 


By ROBERT W. LOVETT, M.D., F.A.C.S., Boston 


Y purpose is to present in this paper 
certain fundamental considerations 
bearing on the operative treatment 

of the disabilities resulting from infantile 
paralysis. Nowhere in surgery is there a 
subject which is more purely the application 
of the principles of general surgery to definite 
anatomical problems, nowhere can one find a 
more confused and befogged literature, and 
nowhere is there greater need of the applica- 
tion of sound common sense, straight think- 
ing, and good general surgical judgment and 
technique, than in the class of cases under 
consideration. 

Let us start with a clear definition of our 
field. Poliomyelitis is an acute infectious 
disease, accompanied in many cases by paraly- 
sis. The paralysis is incidental and not essen- 
tial. When it occurs, it is a weakening or total 
loss of power in certain muscles, with no gross 
disturbance of sensation. Its distribution is 
widely scattered, very erratic, and not neces- 
sarily symmetrical. The lower extremities are 
very much more frequently affected than the 
upper. The paralysis is flaccid in type and 
reflexes are lowered. The only exception to 
this is in those very rare cases of poliomyelitis 
affecting the upper neuron resulting in spastic 
hemiplegia. These are not discussed here. 

I am a firm believer in the need of rest in 
the early stages, and so long as weakened 
muscles are improving under treatment by 
muscle training. The more patients one sees the 
more one is impressed by the evil effects of 
fatigue in recent and in old cases. I have had 
no more satisfactory patient than a woman, 
whose acute attack was 34 years previous to 
her coming under treatment, yet 34 years of 
persistent overuse had not depreciated her 
muscles beyond the possibility of great gain 
in power under restriction of walking and 
non-weight bearing exercises. This factor is 
mentioned because it has a definite bearing on 
the after-treatment of operative cases. 

With regard to our method of approaching 
these cases, I may perhaps be permitted one 


personal reminiscence. Some years ago, at 
one of our national medical society meetings, 
a business discussion, seemingly endless, had 
been going on for a long time, proceeding in 
circles and zig zags, returning to the starting 
point, repeating, misunderstanding, and so 
on, when one of the members rose and said 
that all human endeavor could be simplified 
by answering three questions: What are you 
trying to do? Is it worth doing? Are you 
doing it? He suggested its application to the 
discussion going on, which under these drastic 
questions quickly ended. In approaching 
operative questions in cases of infantile pa- 
ralysis these questions may well be asked by 
himself by the surgeon, and answered by him 
before operating. 


PARALYSIS OF THE LOWER EXTREMITIES 

The discussion will be confined largely to 
paralysis of the lower extremities, as this is by 
far the most frequent location of the disease. 
Patients with infantile paralysis who come to 
the surgeon can be divided into two clearly 
defined classes: those who cannot walk, and 
those who can. Those who cannot walk wish 
if possible to be made to do so, and those who 
walk wish to be made to walk better. That is 
the whole story of the operative treatment of 
infantile paralysis of the lower extremities. 
to the further consideration of which we may 
now proceed. 

The man who sees a large number of cases 
of infantile paralysis, over a sufficient period 
of time, comes to take a new and rather pe- 
culiar view of the requirements for human 
activity. His scale is changed and his atten- 
tion is directed to certain fundamentals which 
do not enter into ordinary life. In this new 
scale he comes to recognize three essentials: 
(1) that the patient should be able to stand on 
his feet and progress in some manner or other; 
(2) that he should be able to get up and down 
out of a chair; and (3) that he should be able 
to go up and down stairs. The patient who is 
unable to stand must spend his life in a wheel 


1Mayo Foundation lecture presented before the University of Minnesota Graduate School of Medicine and the Staff of the Mayo Clinic, 
ochester, Minnesota, May 3, 1920. 
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chair or on a couch; the patient who can walk, 
but not get up and down, will require the 
constant presence of an attendant; and the 
patient who cannot go up and down stairs 
must have the services of an attendant for 
part of the time. 

As has been stated, the problem consists in 
enabling the patient to walk with as much 
facility and as little lameness as possible, and 
to this end should be directed the operative 
and mechanical treatment. This approach 
to the question is chosen because, in my 
experience, many useless operations are being 
done, which are not enabling the patient to 
walk better, because it is not recognized in the 
examination of the patient that the problem 
is not only one of deformities or loss of power, 
but of securing increased activity and im- 
proved progression. 

First as to patients who cannot walk. It 
may be formulated in advance that any pa- 
tient of average intelligence with flaccid pa- 
ralysis of the lower extremities, abdomen, and 
back can be made to walk in some form or 
other, provided he has one good arm, and one 
arm good enough to hold a crutch. This ap- 
plies not only to poliomyelitis, but to fracture 
of the spine with total flaccid paralysis. 

Practically all of these patients can_ be 
taught to get up and down out of a chair, and 
most of them can learn to go up and down 
stairs in some fashion or other. If deformi- 
ties are present which prevent the assump- 
tion of the upright position, they must be 
removed, and the only cases that one need dis- 
miss as hopeless are cases with flaccid pa- 
ralysis of both arms, combined with flaccid 
paralysis, with or without deformities, of both 
legs. In my entire experience I have never 
seen more than three or four of these resulting 
from infantile paralysis, who could not be 
made to walk in some fashion or other. 

The most common obstacle to getting a 
patient on his feet is flexion contraction of the 
hips, often combined with flexion deformity 
of the knees, and equinus of both feet. Either 
one of these deformities if bilateral is sufficient 
to prevent going about in the upright position. 
They are all easily dealt with. 

Flexion contraction of the hips is readily re- 
moved up to the age of 25 by Soutter’s opera- 


tion—tasciotomy with detachment of the 
muscles surrounding the anterior superior 
spine of the ilium. In cases older than this 
I do not happen to have had experience with 
the operation, but it seems probable that 
in adults approaching middle life the con- 
traction of the tissues might be so great that 
the operation would be unsatisfactory and 
perhaps dangerous. 

The operation consists in a longitudinal 
incision 3 or 4 inches long, an inch or so outside 
of the anterior superior spine, which comes 
about opposite the middle of the incision. 
The fascia lata is exposed, cleaned of fat, and 
divided from the trochanter major nearly to 
the anterior superior spine. The spine is then 
loosened by an osteotome and the attach- 
ments of the soft parts are stripped subperi- 
osteally from the crest of the ilium outside and 
inside for at least 11% inches back. The soft 
parts are then detached from the anterior 
surface of the ilium down to the anterior 
inferior spine. The thigh is then extended, 
the soft parts give way, and it has never in 
my experience been necessary to divide the 
psoas muscle to secure full correction. After 
extension of the thigh, the denuded part of 
the anterior surface of the ilium sticks out 
under the skin, and it is my personal practice 
to cut this off with a pair of bone forceps. 
The wounds are stitched up and the patient 
may either be put up in a plaster spica band- 
age, holding the leg in mild hyperextension, 
which is changed to a position of marked 
hyperextension at the end of 10 days, or the 
patient is put to bed on a frame without 
plaster for 10 days or so, after which hyper- 
extension plaster is applied. The position of 
hyperextension, which must be free from any 
element of abduction of the leg, should be 
maintained for about 6 weeks, after which it 
is desirable for the patient to lie for 2 or 3 
hours a day in a position of hyperextension 
and slight abduction, although ambulatory 
activity can be allowed at the end of 6 weeks, 
in braces if necessary, which is generally the 
case. A free loosening of all resistent tissues 
is necessary, particularly of the periosteum of 
the ilium, and no ill effects have been noticed 
from detaching the attachment of Poupart’s 
ligament. There is very little bleeding, and 
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the cause of the serious effects occasionally 
following the operation in children are not 
clear. 

In a large number of patients operated on, 
of ages from 3 to 25, I have had three relapses, 
two of these occurring in young children, 
where the operation is more difficult on ac- 
count of the softness of the tissues, and the 
incomplete ossification, and in the third case 
it was, I believe, the result of imperfect after- 
care, the girl coming from ignorant parents, 
who did not insist on her going about after 
operation, but allowed her to sit uninter- 
ruptedly for 2 years. In one of these cases a 
second operation was satisfactory, although 
difficult on account of the ossification of the 
transplanted periosteum. 

I have been fortunate in having no deaths 
in my personal cases, and I know of only one 
death that occurred on the orthopedic service 
of the Children’s Hospital, where a still larger 
number of operations have been performed, 
and this death was apparently due to shock. 

The operation, however, is not free from 
risks, and complications are not infrequent. 
In one case in which I put the leg immediately 
in a position of extreme hyperextension, the 
foot and the leg one-half way up to the knee 
immediately became cold and circulation was 
not restored for 2 days, although the leg was 
flexed a few hours after operation. In this 
case, apparently the lumen of the femoral 
artery had been diminished by stretching the 
artery and a thrombus had formed. I have 
never since put a leg in much hyperextension 
at the time of operation. I have had one 
case of suppression of urine, which threatened 
to be serious, but from which the child re- 
covered. I have seen several cases of convul- 
sions occurring soon after operation. Acidosis 
in children occurs after many of the severe 
operations of all sorts, and following this 
operation I have seen a good many severe 
cases of it. Tenderness of the knee is occa- 
sionally marked on taking the leg out of 
plaster, but soon wears off. 

In the case of very young children, I believe 
that it is not advisable to perform the opera- 
tion, especially as many of them can be 
stretched out by plaster spicas. The operation 
should I believe be done as early as the con- 


traction has reached a serious grade, and it is 
to be remembered that it is due primarily to 
the persistence of the hip flexors, and the 
paralysis of the hip extensors. The balance of 
these should be studied before operating, 
because in certain cases in which both sets of 
muscles are equally affected, an adaptive 
shortening comes on from prolonged sitting, 
which will often disappear under treatment by 
stretching. I learned my lesson in this respect 
from a boy who came to one of the Long Island 
clinics, who had gone on all fours for some 
years. He came to Boston for operation, and 
as it was impossible to operate on him for a 
couple of weeks for certain reasons, he was 
put to bed and traction put on his legs. At 
the end of 2 weeks there had been such a 
marked diminution in the contraction that 
I put him up in plaster, which resulted in his 
legs coming straight without operation. In 
this case there was an equal involvement of 
both extensors and flexors, and it is well to 
bear in mind that the serious form of the de- 
formity does not occur in cases in which hip 
flexion power is not predominant over hip 
extensor power. 

The old operation of transverse anterior 
division of contracted structure is most un- 
satisfactory and very often followed by com- 
plete relapse of the deformity, however ex- 
tensively performed. 

Paralytic dislocation of the hip-joint. This 
troublesome deformity in my experience is 
practically always associated with, and the 
result of, hip flexion contraction. The disloca- 
tion is nearly always posterior, and the former 
method of relieving it has been to perform an 
arthrodesis of the hip, which is often unsatis- 
factory in childhood, as the parts forming the 
joint are so largely cartilaginous at that 
period that failure to fix the joint has often 
resulted, in addition to which a stiff hip is 
always a handicap. With a contraction pre- 
venting full extension of the thigh and a 
paralyzed gluteus maximus behind the joint, 
the contraction acts as a bowstring in at- 
tempted full extension to throw the head of 
the femur out over the posterior shallow rim 
of the acetabulum. 

A procedure which I have applied in these 
cases has been to relieve the contraction by 
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fasciotomy, making also an incision over the 
posterior part of the capsule of the hip-joint, 
which is plaited; and then to put the leg up 
in a position of abduction and overextension 
for a period of 6 months. A limited number 
of these cases have shown a permanent re- 
duction of the dislocation. 

The second of the deformities which is likely 
to prevent walking, especially if present in 
both legs, is permanent flexion of the knee, due 
in most instances to the persistence of the 
hamstrings and the weakening of the quadri- 
ceps muscle. The adoption of a very simple 
technique for correcting this deformity has 
resulted in practical abandonment of opera- 
tive measures for the relief of the deformity, 
although such might easily be necessary in 
very severe cases. Since its adoption some 5 
or 6 years ago, I have not found it necessary 
to operate on any case of knee flexion de- 
formity, due to poliomyelitis, all cases coming 
under my care, including severe ones of long 
duration in young adults, having yielded to 
the method of gradual stretching. The objec- 
tion to sudden reduction of a severe knee 
flexion under anesthesia is that subluxation 
is apt to persist and to appear as an un- 
sightly deformity after the leg is straight. 
This has been noticed several times in reduc- 
tion under ether without the division of the 
hamstring tendons. 

The gradual reduction alluded to is accom- 
plished by putting a circular plaster on the 
leg from the toes to the groin in the position 
of deformity, allowing it to harden for 24 
hours, and then making a transverse slit 
through the posterior two-thirds of the plaster 
at the level of the popliteal space. Thin pieces 
of wood are then put in the slit to force it 
open, and the conditions of leverage are so 
favorable that the knee straightens rapidly. 

Equinus deformity of the foot is the third 
deformity, which if existing in both legs, 
makes walking practically impossible. The 
division of the tendo Achillis has been the 
customary method of removing this deformity, 
and has been considered a trifling affair, but 
from the point of view of ultimate function it 
is an operation, in my opinion, to be done 
with caution. There are two definite reasons 
for this: 
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1. If the anterior muscles of the ankle are 
paralyzed, a flail foot results. After tenotomy 
a foot of this description in the position of 
equinus is often a useful weight-bearing mem- 
ber, but once converted to a flail foot it may 
become insecure and troublesome. My feel- 


‘ing, therefore, is that tenotomy of the tendo 


achillis should not be done in cases where the 
anterior muscles are paralyzed, unless at the 
same time some means are adopted to prevent 
a perfectly flail foot by tenodesis or the 
insertion of an anterior artificial ligament. 

2. Another objection to the indiscriminate 
division of the tendo achillis to correct equinus 
is that if the quadriceps on that side is para- 
lyzed or weak, and the hamstrings are good 
enough to prevent hyperextension of the knee, 
the existence of some equinus is a valuable 
asset and enables the patient to walk without 
a brace, whereas, if the equinus is removed 
and the normal amount of dorsal flexion is 
allowed, a brace generally becomes necessary 
for walking. A foot with a moderate equinus 
deformity when placed on the ground in 
weight bearing, locks the knee in extension, 
and the patient walks perfectly well without a 
brace, the only disability being that in a 
crowd if anyone hits the knee from behind 
the patient is likely to fall. 

As a matter of fact, the division of the 
tendo achillis is generally not necessary in 
poliomyelitis to correct equinus, because most 
cases yield to a method of gradual stretching 
similar to that which is described for flexion 
of the knee. A plaster is applied from the 
toes to just below the knee, with the foot in the 
position of deformity, and an elliptical piece 
of the plaster is then removed from the an- 
terior three-quarters of the bandage just over 
the fold of the ankle. A strap is put around 
the front of the foot and around the top of the 
plaster, and these two straps are connected by 
another webbing strap and buckle, and in 
most cases in from 10 days to 4 weeks the foot 
can be brought to or beyond a right angle. 

Tripod walking. After the deformities de- 
scribed are corrected, there arises the question 
of getting these helpless people on their feet 
and of teaching them to walk. A peculiar 
method must be pursued, which may be 
spoken of as tripod walking. If the crutches 
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are placed apart and slanted well forward at 
their lower ends they form the two anterior 
legs of a tripod, while the third and posterior 
leg is formed by the body of the patient in- 
clined forward at its upper part, with the feet 
well behind. Such a position is stable because 
the base of support is a large triangle bounded 
by the three points of support of the tripod, 
and because the body is stable in the over- 
extended position, for the reason that hyper- 
extension of the hips is checked by the Y 
ligament of Bigelow, and, with the knees 
stiffened by the braces, the center of gravity 
falls in front of the hip-joints and keeps them 
extended and firm. A paralyzed patient with 
no power below the waist can stand unsup- 
ported easily in this position provided there 
are no contraction deformities in hip, knee, or 
ankle. 

The patient must next be taught to recover 
his equilibrium, if he has been long confined 
to his bed or chair. This must be dealt with 
by itself and restored by repeated practice in 
standing on crutches with support near at 
hand, or by standing with both hands resting 
on the foot rail of the bed. When he has suffi- 
ciently acquired self-confidence, he should 
begin on progression. This is accomplished by 
hitching one crutch a few inches forward, then 
the other crutch, and then, in cases of complete 
flaccid paralysis, jerking the feet forward 
together a few inches by a body movement, 
bearing down with the hands on the crutch 
bars and sliding the feet over the floor. If any 
degree of power remains in the flexor muscles 
of the hip, the feet can be more easily ad- 
vanced one at a time, only the very worst 
cases having to slide along both feet together, 
the advancing of one foot at a time often being 
accomplished by a twisting of the body with- 
out any power in the hip flexors. 

The one essential in bad cases is that the 
tripod should have a large base, and the body 
be sufficiently inclined forward to keep the 
center of gravity in front of the hips. If it 
falls behind them, the patient will double up 
backward like a jack-knife on account of 
flexion of the hips. 

Having thus considered the question of 
making people able to walk, who never were 
able to walk before, we come now to the 


second consideration of improving the walk 
in those people who are able to get about, 
with or without apparatus, and this is the 
most interesting, and I think the most im- 
portant problem in the treatment of infantile 
paralysis. 

Regarding it, as I outlined it in the begin- 
ning, as a problem in walking, the question is: 
How can the patient be made to walk with the 
least fatigue and with the smallest amount of 
lameness? To do this it is necessary that a 
careful analysis be made of the gait, because 
an examination of the legs in the sitting posi- 
tion, essential as it is, fails to give the exact 
problem, because it does not take cognizance 
of the different combinations that exist on the 
two sides, which constitute the limp. 

Every patient should be stripped and made 
to walk before the surgeon, and it is essential 
that the hips should be under observation. 
Adults are provided with a T bandage, and if 
the patient has apparatus, which is necessary 
for his walking, the apparatus should be ap- 
plied with only boots and stockings on. In 
this way alone can the whole situation be 
made clear. 

The point of view here advocated, of care- 
fully analyzing the situation as a whole, is a 
little different from the ordinary one, which 
is too often concerned with the restoring of 
the muscle balance in the feet, and giving 
stability to the ankle. As I see it, a much 
more serious problem in the matter of lame- 
ness exists in the muscles of the abdomen and 
hips. A woman who takes pride in her ap- 
pearance can be taught to walk in a good 
splint with a scarcely perceptible limp with no 
quadriceps or hamstring muscle, and nothing 
below the knee, provided the hip and abdomen 
are intact, but no woman, however much 
pride she takes in her appearance, or however 
much she may be coached in walking, can 
conceal or cover up a limp due to the paralysis 
of the weakness of the gluteus medius or 
gluteus maximus muscles. 

From my point of view, therefore, in deal- 
ing with lameness these two muscles take 
precedence of all others and demand special 
consideration. 

The function of the gluteus medius muscle is 
to abduct the thigh on the body, and when th« 
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leg is on the ground to raise the other side of 
the pelvis by its use in walking. If it is 
paralyzed the patient compensates for this 
by leaning the trunk over on the affected leg, 
balancing in this way, and thus enabling the 
other side of the pelvis to be raised from the 
ground. The limp connected with the paraly- 
sis of this muscle is a sudden lurch to the side 
when weight is borne on the affected leg, and 
is indistinguishable from the limp caused by 
shortening. Attempts to conceal this limp 
by the use of apparatus have proved wholly 
unsuccessful. I had an interesting experience 
with a young girl, with a bad gluteus medius 
limp, who was willing to put up with any dis- 
comfort provided the limp could be concealed. 
A plaster jacket was put on to control the 
body, from the side of the plaster jacket then 
a heavy bracketted upright was run down to 
the knee, with a hinge opposite the hip-joint, 
and the leg was controlled by a stiffened 
leather splint reaching to the knee and at- 
tached to the iron. I did not see under these 
circumstances how it was possible for the 
patient to go on throwing the body to the 
side, which she did in walking. The apparatus 
was a complete failure, and had practically no 
effect upon the limp. Similar experiences 
have convinced me that no apparatus now in 
use is of any value in concealing the limp, al- 
though it can be minimized by the use of a 
corset and leg brace, which are connected by 
a heavy elastic strap running down over the 
trochanter, acting in the same line as the pull 
of the gluteus medius. 

To sum this matter up, a paralysis or weak- 
ness of the abductor muscles of the leg causes 
a very conspicuous and unsightly limp, which 
is not concealed or remedied by any apparatus 
now in use, but which is minimized by the use 
of a strong elastic band. 

With regard to the operative measure to 
remedy this paralysis: In a few cases I have 
performed a substitution operation of the 
vastus externus for the gluteus medius. A 
heavy tongue of the vastus externus, pointing 
upward, is detached on the outside of the 
thigh nearly up to the level of the trochanter 
major, and into this tongue one-half dozen 
heavy strands of silk are inserted, which are 
sewed in radiating lines into the periosteum of 


the crest of the ilium, and the leg is put up in 
a position of marked abduction and kept there 
for 6 months. After three months the plaster 
is removed for abduction exercises. Although 
a marked improvement in abductor function 
has resulted following operations I have per- 
formed, in no case has the operation done 
away with the limp, although it has been 
materially improved, and the parents of the 
children have been pleased with the operation. 

The second muscle, which seems to me to be 
of the greatest importance, is the gluteus 
maximus. The gluteus maximus extends the 
thigh on the body, and when the leg is the 
fixed point, holds the trunk erect on the legs. 
In paralysis or weakness of this muscle when 
weight is borne on the affected leg the trunk 
is thrown back and the hip hyperextended, 
while weight is borne on that leg. The limp is 
exactly what one sees in the walk of a patient 
wearing an artificial limb for an amputation 
above the knee. The lameness is caused by 
the inability of the patient to hold the trunk 
extended on the affected leg in walking, and 
this posture is assumed to establish balance 
and compensate for the loss of the extensor 
muscles of the thigh, which, with the leg as a 
fixed point, operate to extend the trunk on 
the leg. The limp is most unsightly, and can- 
not be done away with by apparatus. No 
muscle seems available in this region for ten- 
don transplantation, and it must be remem- 
bered, as will be mentioned in discussing ten- 
don transplantation later, that the gluteus 
maximus is a very powerful muscle and could 
not be substituted by any muscle of ordinary 
strength. The use of a heavy elastic posterior 
strap has been most successful in diminishing 
this limp and is applied from a belt or corset 
to a leg brace. It must be attached to the 
brace below the knee or the patient is unable 
to sit down, because unless the knee is bent 
the elastic strap draws across the buttock 
with most uncomfortable pressure. 

These two forms of lameness, from the point 
of view which I hold, are primary in their 
importance and are too often neglected while 
attention is diverted to more serious defects 
lower down, which are really secondary in 
importance. In recent cases I insist on rest 
or the use of crutches in order that these 
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muscles where they are affected shall not be 
overtaxed by walking, and I concentrate on 
the muscular development of these two 
muscles by muscle training. One trouble 
with muscle training is that inexperienced 
persons try to do too much, and spend a good 
deal of time and energy on the development 
of muscles which are of secondary importance 
in the walk, such as the quadriceps and ham- 
strings, paralysis of which can be so easily 
compensated for by proper fitting apparatus. 

Two more limps connected with the hip and 
abdomen must be mentioned, although they 
are of less importance than the two discussed. 
In paralysis of the hip flexor muscles, which 
are the psoas and the tensor fascia femoris, a 
curious gait results. The patient swings the 
affected side of the pelvis forward by a rotary 
motion in order to swing the leg forward, as 
it is impossible to throw it forward in walking 
by the action of the hip flexors. If the dis- 
ability exists on both sides in these muscles, 
the patient advances by a twisting motion of 
the pelvis first on one side and then on the 
other, the leg being flung forward by the twist- 
ing of the pelvis, and as abdominal paralysis 
or weakness too often exists with this com- 
bination the abdomen is likely to be prominent 
and the patient leans back from the hips. The 
gait is most unsightly, but fortunately not 
very common. No muscular transplantation 
seems likely to be of use or anatomically pos- 
sible, but much can be done by the use of an 
abdominal corset and elastic traction running 
down the front of the thigh. 

Abdominal paralysis is much more common 
than has generally been supposed. In the 
New York State (5) cases examined in 1916, 
recent cases showed abdominal weakness or 
paralysis in over 70 per cent of the cases 
examined, so that a fourth element in the 
gait, often overlooked, is a curious drop of the 
pelvis in walking due to involvement of the 
lateral abdominal muscles on one side. Nor- 
mally, if one stands on the right leg and bends 
the other knee the left side of the pelvis rises, 
and this occurs at every step in normal walk- 
ing. If, however, the lateral abdominal] mus- 
cles are paralyzed on the left side, in standing 
on the right leg and lifting the left, the left 
side of the pelvis drops in a similar position 


to the so-called “‘Trendelenburg sign,” long 
recognized as occurring in congenital disloca- 
tion of the hip. This leads to a complicated 
limp, which should be recognized, as it can be 
minimized by a snug fitting corset and exer- 
cises, and if overlooked may lead to an un- 
satisfactory prognosis as to results of opera- 
tions on the ankle. 

If, for example, the patient has a foot drop 
on the left from paralysis of the anterior leg 
muscles, and a drop of the left side of the 
pelvis, walking is complicated, because the 
patient with foot drop depends on raising that 
side of the pelvis to clear the ground at the 
end of the step, and if that side of the pelvis 
drops and he is unable to raise it, foot drop 
becomes a very serious handicap in walking. 

These four varieties of lameness have been 
fully discussed because they are so important 
in influencing the gait, because they are so 
difficult to remedy by operation, and because 
they are so often overlooked in formulating 
the operative plan. 

It is a very frequent experience in practice 
to see a patient who has had an astragalus 
removed, from which operation he has had a 
first rate result, and a stable, useful foot, yet 
who walks practically no better than he did 
before, because the most serious part of his 
original lameness was paralysis of the gluteus 
medius muscle. Under such conditions the 
parents are likely to be profoundly disgusted 
with the functional result. It is very difficult 
to explain to them why they were not told 
that, although the foot would be better, the 
lameness would continue about the same. 

It may be hard for general surgeons to ap- 
preciate the extreme attitude adopted by 
certain orthopedic surgeons with regard to the 
operative question. I quote from an article 
advocating astragalectomy (7): “During the 
last 6 years I have used astragalectomy. . . . 
in almost all the deficiencies following infantile 
paralysis affecting the leg. Altogether my 
series comprises 135 cases . . the results 
obtained with astragalectomy have led me to 
discard, except in rare cases, all other’ pro- 
cedures.” 

To sum up, then, my point of view with 
regard to the operative treatment of infantile 
paralysis is that all operative procedures 
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should be undertaken only after a careful 
study of the gait, that is of the case as a whole, 
and that operations upon the thigh and leg 
should not be undertaken in the presence of 
severe involvement of the hip and abdominal 
muscles, without warning the parents, or the 
patient, that the hip and abdominal lameness 
will not be materially affected by the remedy 
of the condition existing below. 

Bearing in mind then the fact that affection 
of the hip and abdominal muscles must be 
identified and carefully taken into account 
before any attempt by operative means is 
made to improve the lameness of the patient, 
we may now pass on to a consideration of the 
routine proceedings in general use today for 
the betterment of the function of the knee, 
lower leg, and foot. 

Tendon transplantation. After a long pe- 
riod of discussion, tendon transplantation has 
emerged as a useful and brilliant operation in 
selected cases. It is a strictly anatomical 
problem in every case, and muscular balance 
must be carefully studied and correctly esti- 
mated if the results are to be satisfactory. 
Simple operations have replaced the earlier 
complicated procedures and definite rules 
have been formulated: it is not wise in general 
to substitute flexors for extensors, the trans- 
ferred muscles must never pass over the dead 
center of the joint, should not turn sharp 
corners, and small muscles do not form satis- 
factory substitutes for large ones. Personally 
I have followed the method of Lange in trans- 
planting the tendon in the subcutaneous fat 
tissue, but the method of Biesalski, Mayer, 
and Steindler, has much to commend it. In 
this latter technique the transplanted muscle 
is put in the sheath of the one which it is to 
replace, but it is more complicated and not 
available in all situations. The results of the 
subcutaneous fat tissue route are highly satis- 
factory. Adhesions between the tendon and 
its surroundings rarely occur and when failure 
of function results, it is more often due to 
pulling of the tendon out of its insertion than 
to adhesions. The method of sewing the trans- 
planted tendon to the tendon for which it is 
to be substituted has been abandoned and 
insertion into the periosteum often pulls out. 
To obtain the best and surest fixation, tendons 
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should be inserted into a hole in the bone, 
carefully stitched through the bone, and a 
periosteal flap turned up on both sides of the 
bone incision, which should be sewed also to 
the tendon. 

The silk, which has proved most satisfactory 
in use after an extended trial of all methods of 
preparation, is ordinary twisted silk prepared 
by boiling for one-half hour in a 1:1000 solu- 
tion of corrosive sublimate. It is then dried 
in a sterile towel and boiled with the instru- 
ments at the time of operation. It has proved 
less irritating than any other form of silk. 
Fixation is continued for 3 or 4 weeks, after 
which light massage is begun, and skillful 
muscle training should be started 4 or 5 weeks 
after operation if it can be obtained. There is 
danger of overusing the transplanted muscle 
when exercise is first begun. The greatest 
risk, in my experience, in properly performed 
tendon transplantation is in allowing the 
weight of the foot or the weight of the body 
to come upon the transplanted muscle before 
it has been well developed by muscle training 
to a point when it is obviously ready for 
function. 

The transplantations, which, in my expe- 
rience, have been most satisfactory are the 
transplantation of the extensor proprius 
hallucis to the metatarsal bone in mild valgus, 
the transfer of the peroneus longus to the inner 
side of the foot in severe valgus, the tibialis 
anticus to the outer side of the foot in varus, 
and the insertion of the tibialis posticus and 
one of the peronei into the os calcis in cal- 
caneus. 

Tenodesis or tendon fixation (2). The sewing 
of the paralyzed tendons of the ankle into 
grooves in the bone, thereby converting them 
into suspensory ligaments has proved on the 
whole satisfactory. Sometimes they stretch 
or pull out, but in the main, properly per- 
formed tenodesis works out well. Foot drop 
may thus be checked by sewing the tendons 
at the front of the ankle to the anterior surface 
of the tibia, varus may be corrected by sewing 
the peroneals into the fibula, valgus may be 
improved by sewing the tibialis posticus and 
anticus into the tibia, and calcaneus by the 
use of the gastrocnemius as a ligament sewed 
into the posterior surface of the tibia. To cor- 
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rect calcaneus by sewing the tibialis posticus 
and one of the peroneals into the tibia or fibula 
is likely to produce marked cavus, because 
these muscles act in this case as flexors of the 
mediotarsal articulation. In general the use 
ol posterior tenodesis is less satisfactory than 
the other fo-ms of the operation because the 
tendon in tiis position must bear the whole 
thrust of the body weight at each step, and 
too often stretches under these conditions. 

Silk ligaments (4). After extensive expe- 
rience in the use of silk ligaments I have per- 
sonally given them up in favor of other 
methods of fixation. The silk was too apt to 
cut out and sometimes to break, and although 
in a series of reported cases I was able to find 
a fair number of very satisfactory results, the 
proportion of unsatisfactory ones was suffi- 
ciently large to make it seem that the opera- 
tion was not worth while, as it meant a long 
period of fixation and a doubtful result at the 
end. 

Fascia transplants. The use of free fascia 
transplants to serve as ligaments has been 
tried on a small scale, but not over a suffi- 
ciently long period to report definitely on the 
results. They have seemed on the whole 
favorable. Our early technique was, I think, 
not good, but at present we remove from the 
fascia lata a sufficiently tough piece of fascia, 
roll it up, and insert it firmly into the bone at 
both ends. 

Arthrodesis. For stabilizing the ankle, in 
cases of flail ankle and to correct marked de- 
formity, arthrodesis was formerly used. This 
consists in opening the ankle joint and re- 
moving the cartilage from the tibia and 
astragalus, to produce ankylosis; but foot- 
drop at the mediotarsal joint occurred unless 
these were also ankylosed. Even in a good 
result the foot is still troublesome in walking 
up and down hill and allows no motion side- 
ways. The operation has been largely aban- 
doned and should never be done in young 
children, as serious deformity often occurs in 
later years in such cases. 

Astragalectomy. A very popular operation 
today, and one which is being done on a very 
large scale, is astragalectomy, with backward 
displacement of the foot on the tibia, which 
is most essential. This most useful operation 
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is in my opinion being greatly abused, as a 
result of which a great many bad ultimate 
results are being developed. The results when 
they are bad are extremely bad, and leave a 
foot which is more or less stable at the ankle, 
but where there is a twist of the forefoot 
resulting in a varus in front of the ankle-joint 
a twisted foot bearing heavily on the outer 
border. I speak of this matter with some 
confidence, because in the public clinics with 
which I have been associated in New York, 
Vermont, and Massachusetts, we have had 
some 5000 cases pass through our hands, and 
a great many of them were old cases. I had 
therefore an opportunity to observe a large 
number of operative results in the later stages, 
which do not often fall in such large numbers 
under the eye of the operating surgeon. 
The reason for this late occurrence of seri- 
ous deformity, in cases apparently doing well 
in the early stages, seems to be this: the 
growth of the foot is the result of the growth 
of a number of bones, each furnished with 
epiphyses. The normal foot of the adult is 
obtained by the balance of this epiphyseal 
growth and the sum of the growth of the 
epiphyses results in the normal balanced foot. 
If now, the equation is disturbed by the re- 
moval in early childhood of so important a 
factor in the equation as the astragalus, dis- 
torted growth, it seems to me, is not an un- 
expected result. My experience has never 
led me to feel that astragalectomy should be 
performed in young children, except in cases 
of severe calcaneus, for which the operation 
was originally devised by Whitman (10, rr), 
or in connection with really serious and 
threatening deformities of other types. Per- 
formed after the age of 14 years, it seems to 
me to be an admirable operation where opera- 
tion is necessary. It gives a stable foot with 
little motion at the ankle-joint, and in skillful 
hands a good ultimate result is easily ob- 
tained by proper technique, but this I believe 
is not generally the case in young children. 
The operation is easy. A Kocher incision, 
or some similar one, is made below the external 
malleolus and the foot dislocated inward. 
The ligamentous attachments of the astraga- 
lus are then divided and the astragalus pulled 
out. An essential part of the operation con- 
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sists in freeing the inner and outer malleolus 
subperiosteally upward for an inch or more 
from the ligamentous attachments, as other- 
wise the foot cannot be slid backward so far 
as is necessary for stability and good function. 
The foot should be fixed in a position of 
slight equino valgus. 

Subastragaloid arthrodesis. With this opera- 
tion I have not had sufficient personal expe- 
rience to speak of its value. It consists in a 
horizontal section of the tarsal bones below 
the astragalus and a sliding back of the lower 
section on the upper. 


PARALYSIS OF THE UPPER EXTREMITY 

With regard to operative treatment of 
paralysis of the upper extremities, the same 
considerations pertain as in the case of the leg 
with regard to securing the maximum amount 
of function, and these considerations are not 
always kept in view. The function of the 
lower extremities is weight bearing and pro- 
gression in walking, and the two essential 
functions of the arm are grasping with the 
hand, and moving the arm in its relation to 
the body. The briefest considerations will 
show that flexion power in the hand and 
fingers is necessary for the performance of 
manual labor, the trades, the arts, and the 
routine of domestic life. All the tools used 
by the laborer must be grasped by the fingers, 
and there is no trade or occupation dependent 
upon the use of the extensors. Such simple 
matters as dressing, eating, writing, knitting, 
sewing, and similar occupations are all de- 
pendent upon flexor activity. For this reason 
it is of no use to consider operation in cases in 
which flexion power of the fingers is lost. But 
in addition to flexion power in the fingers, for 
useful function it must be possible to move 
the scapula on the thorax, which implies a fair 
degree of power in the rhomboids, trapezius, 
and serratus muscles. These two things then 
constitute the minimum requirements for a 
successful operation on a paralyzed arm: 
(1) flexion power of the hand and fingers, and 
(2) ability to move the scapula on the thorax. 

The flail arm is perfectly hopeless and 
nothing can be done. 

Deltoid paralysis. The deltoid muscle is 
required to raise the arm from the side, and 
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with regard to its preservation, a very dif- 
ferent results have been seen in 
paralysis of the shoulder since the arm has 
been supported from the outset by an aero- 
plane splint to do away with the drag of the 
arm on the deltoid, so that paralysis of the 
deltoid has become much less formidable. 

Tendon transplantation. In my experience 
muscular transplantations to substitute for 
the deltoid have been almost uniformly un- 
satisfactory. I have never seen in my own 
experience, or in that of others, a really good 
result from this operation. The trapezius has 
been transplanted into the humerus with a 
view of securing abduction of the arm, but 
most of these cases have resulted in failures. 
The origin of the pectoralis major muscle has 
been detached from the chest, swung over the 
shoulder, and sewed into the spine of the 
scapula. In this operation some improve- 
ment in abduction has occasionally resulted, 
but in both of these cases the function secured 
has been on the whole poor. 

With regard to the restoration of function: 
first, the motion of the arm on the body must 
be secured and the best operation in cases of 
deltoid paralysis to secure abduction of the 
arm is arthrodesis of the shoulder-joint. This 
operation, however, is of course only effective 
where the muscles which move the scapula on 
the thorax are of good power. After a suc- 
cessful arthrodesis of the shoulder-joint, with 
good trapezius, serratus, and rhomboid mus- 
cles, if the arm is put up in abduction and 
somewhat forward of the plane of the body, 
a very useful arm results, with good motion 
and good power. The operation is not, I 
believe, in general to be undertaken in early 
childhood, because the parts of the joint are 
then so largely cartilaginous that a certain 
proportion of failures in securing ankylosis 
results. 

If the biceps muscle is paralyzed in con- 
nection with shoulder-joint paralysis, arthro- 
desis of the elbow is also desirable. The biceps 
muscle must be regarded as one of the highest 
importance in the function of the arm, and 
time is often spent in developing a hopelessly 
bad deltoid by muscle training when the effort 
would be better spent in attempting to save 
and develop a promising biceps. 


class of 
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There remains to be dealt with the second 
requisite for proper function, namely, flexion 
power in the fingers and wrist. Fortunately 
for the patient the hand escapes in all but the 
severest cases, and paralysis of the shoulder 
is much more common than paralysis lower 
down. Tendon transplantation in the hand is 
often of use particularly with regard to the 
muscle of the thumb, where the opposing 
action of the thumb and forefinger is most 
desirable. No rules can be laid down for the 
performance of these operations and they 
must be worked out on anatomical grounds. 

An arm with a stiff shoulder-joint and a 
stiff elbow, with flexor power in the wrist and 
fingers and sufficient power in the scapular 
muscles to move the arm about is a fairly 
useful arm, and infinitely preferable to the 
arm which hangs helpless at the side. 


SUMMARY 

This very briefly comprises my experience 
in the operative treatment of infantile paraly- 
sis. I believe that our greatest defect is in 
not realizing that operation must always be 
directed to securing better function and that 
function can only be studied by taking the 
case as a whole and analyzing it to see where 
function is defective and how it can be im- 
proved. It may be that mechanical treat- 
ment will offer the best hope in the individual 
case; if so, it should be used. If operation 
can effect improvement it should be done, 
often both operative and mechanical treat- 
ment will be desirable. The function of the 
lower extremity is walking, and improvement 
in walking cannot be brought about by op- 
erative measures which do not attack the chief 
factor of the lameness. In the upper extrem- 
ity the hand must be able to grasp and the 
shoulder to be moved on the body to justify 
operation. In the absence of either one of 
these no good function will result from op- 
eration. 

Having made the analysis of function, the 
salient features of the case should be picked 
out, and if there is a reasonable prospect of 


relief by operation, then the operation should 
be performed promptly and the two-year 
period of waiting prescribed by earlier writers 
is not necessary in all cases. I should depre- 
cate especially the performance of serious 
structural operations upon the foot when the 
chief cause of the limp lies in the muscles of 
the hip and abdomen. These operations may 
well be necessary, and if so. should be per- 
formed, but not with the expectation of rem- 
edying a limp of which they are not the 
cause. 

If the operative aspect of infantile paralysis 
is approached from this functional point of 
view, we will operate more intelligently, more 
radically, and more fearlessly, but will leave 
undone a good many operations which at 
present are done without a sufficiently de- 
tailed study of the case, or a sufficient reflec- 
tion on how much improvement in function 
is really going to be effected by the proposed 
operation. 
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of radium as a therapeutic agent has 

centered medical interest around the 
various aspects of the treatment of carcinoma 
of the prostate, and current literature abounds 
with reports of cases thus treated. Whereas 
formerly the frequency of the disease, the 
clinical findings, the results of its surgical 
treatment, and the prognosis were almost 
established facts which the occasional atypical 
case but served to emphasize, now the entire 
progress of the disease has become altered by 
the therapy and all the various phases of the 
disease are opened again to new investigation. 
Because of this fact, it seems pertinent to 
emphasize a phase of the disease that has re- 
ceived less study than many other aspects. 
I refer to the occurrence of metastasis, the 
frequency of which does not seem to be fully 
appreciated. Although as early as 1854 Sir 
Henry Thompson reported a case of osseous 
metastasis from a primary growth in the pros- 
tate, Blumer 55 years later was able to collect 
only 43 such cases from the literature. That 
the occurrence of metastasis is important, no 


r A\HE comparatively recent introduction 


one will deny. That it may be present with- - 


out producing symptoms and that it may be 
present when the gland is not appreciably or 
only slightly enlarged are facts which I wish 
particularly to emphasize, for unless the pres- 
ence of such metastasis is carefully ruled out 
by thorough roentgenologic study, or, when 
the roentgenograms are negative, by careful 
neurological examination, reports of results of 
any form of therapy in carcinoma of the pros- 
tate are subject to criticism, and deductions 
drawn from them are open to doubt. In order 
to call attention to these points, a careful 
study has been made of the 362 cases of 
carcinoma of the prostate observed at the 
Mayo Clinic during the years 1914 to 1919 
inclusive. Of these, 79 (21 per cent) showed 
evidence of metastasis. A comparative study 
of the group with metastasis and of the 


group without metastasis forms the basis 
of this paper. 


LYMPHATIC DRAINAGE OF THE PROSTATE 


A study of metastasis necessitates a 
knowledge of the lymphatic drainage of the 
prostate. The belief that carcinoma of the 
prostate does not readily invade the lymphatics 
is probably due to a lack of such knowledge, 
since it was not until 1902 that the several 
drainage routes in man were known (Cunéo 
and Marcille). In order fully to understand 
this drainage, the lymphatics of the pelvis 
must be studied. They consist of three main 
groups named from the great vessels about 
which they are situated: the external iliac 
glands, the internal iliac glands, and the com- 
mon iliac glands. 

“The lymphatics of the prostate arise by 
fine capillaries arranged in the form of a net- 
work around each glandular acinus. From 
these periacinous networks run larger vessels 
which pass toward the periphery of the gland 
and form at its surface a second network, the 
periprostatic network, from which the collec- 
tors start to drain in four different directions. 
One collector starts from the posterior sur- 
face of the prostate and ascending on the 
posterior superior surface of the bladder, 
curves sharply outward, crosses the internal 
iliac artery, and terminates in the external 
iliac group of glands midway between the 
crural arch and the bifurcation of the com- 
mon iliac artery.”’ 

A second collecting trunk draining the pos- 
terior surface of the gland accompanies the 
prostatic artery and terminates in the internal 
iliac group. A third and a fourth set which 
arise from the posterior surface, run down- 
ward and then upward across the lateral sur- 
face of the rectum, and ascend on the anterior 
surface of the sacrum, the shorter external 
trunks ending in glands of the internal iliac 
group situated internal to the second or third 
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TABLE I.—METASTASIS IN GLANDS 

Percentage in Percentage in 

y , : 79 patients with total number 

Patients with metastsis metastasis 362 patients 
DIFGIATIGS . 5.666 oss ii 37 46.1 10.2 
Inguinal glands........ 20 25.3 aa 
Hiac glands. ........... 12 ..% S.3 
Cervical @amds:........... @ £2 2.5 
Left cervical glands... ° 8.9 1.9 
Retroperitonea! glands. 5 6.3 1.4 


sacral foramen, and the larger internal trunks 
terminating in the common iliac group on the 
promontory of the sacrum. A descending 
trunk on the anterior surface of the gland, 
after uniting with vessels from the urethra, 
empties into the internal iliac group. The 
lymphatic glands of the external and internal 
iliac groups drain into the common iliac 
glands, which in turn empty into the abdom- 
inal aortic glands which constitute a continu- 
ous vertical chain (Fig. 1). 


METASTASIS TO THE GLANDS 

It is apparent that glandular invasion from 
carcinoma of the prostate can be very exten- 
sive without giving physical signs, and that 
lymphatic involvement cannot be demon- 
strated until the glands have enlarged 
sufficiently to become palpable through the 
abdominal wall, or have increased to such 
size in the pelvis that they can be reached by 
the examining finger in the rectum. This 
knowledge possibly explains the discrepancy 
in the incidence of glandular involvement 
given by various authors. Young reported a 
series of 111 clinical and surgical cases with 
glandular involvement in but 20 per cent; he 
states that he believes these figures prove the 
infrequency of such involvement. Pasteau 
found glandular involvement at necropsy in 
85 per cent of 71 cases; in 30 per cent the 
inguinal glands were involved. Kaufmann 
reports metastasis in 50 per cent of 100 
necropsies found in order of frequency in the 
iliac glands, the inguinal glands, the glands 
of Scarpa’s triangle, the axillary glands, the 
femoral glands, and the cervical glands. 

In our series of 362 cases of carcinoma of the 
prostate, metastasis was found in 79, 21.8 
per cent; in 37, 10.2 per cent, the glands 
were involved (Table I). 

The low percentages of glandular metasta- 
sis noted clinically contrasted with the high 
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rABLE Il.—LOCATION OF PAIN IN 27 CASES OF 
CARCINOMA OF THE PROSTATE WITH 
METASTASIS 
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percentages in postmortem reports indicate 
that glandular involvement occurs generally 
in the terminal stages of the disease. This is 
unquestionably true of involvement of the 
inguinal glands which probably occurs after 
that of all the deep lymphatics. The conclu- 
sion that glandular involvement is infrequent 
or late because of the low percentage of cases 
in which it is found clinically is erroneous, I 
believe, and if the iliac glands could be exam- 
ined satisfactorily their early involvement 
would undoubtedly be proved. The fact that 
pain is often an early symptom of the disease, 
occurring as the first symptom in 34.1 per 
cent of our cases with metastasis, seems to 
point to early metastasis. The assumption is 
especially warranted when the pain is in the 
back, chest, or abdomen, where its occurrence 
can be explained only as pressure from meta- 
static growths on nerve roots and not as pres- 
sure from local extension, as in the case of 
sciatic, rectal, and perineal pains. Table II 
bears out this argument. 

In many cases the pressure producing even 
this sciatic pain is probably not the result of 
an increase in the size of the gland, but of the 
pressure from the involved regional lymphatics 


TABLE III.—PAIN 

Patients with metastasis with pain—6o, or 75.9 percent 
of 79. 
Patients with metastasis without pain—19, or 24.1 per 
cent of 79. 

Patients without metastasis with pain—g7, or 34.3 per 
cent of 283. 

Patients without metastasis without pain—186, or 65.7 
per cent of 283. 

Total number of patients with pain—157, or 43.3 per 
cent of 362. 

Total number of patient: without pain 
cent of 362. 


205, or 50.3 per 
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Fig. 1. Lymphatic drainage of the prostate gland and first lymphatics to become 


involved in carcinoma of the prostate. 


on the sacral promontory. This fact is em- 
phasized further by the numerous cases in 
which the roentgen-ray failed to show any 
bony changes, although the nerve root pains 
were so severe that they could be accounted 
for only on the grounds of pressure from in- 
volved glands along the sides of the verte- 
bre. In fact, it is extremely doubtful whether 
or not metastasis produces pain unless it exerts 
pressure on nerve roots or interferes with joint 
function. Several of our patients showed exten- 
sive bony destruction but had no history of 


pain. In one case the entire ascending ramus 
of the ischium of the same side was destroyed 
(Fig. 2) but the patient complained of pain 
only when he moved the hip-joint. Extensive 
glandular metastasis may also occur without 
pain; several of our patients who had no pain 
had iliac retroperitoneal and cervical metas- 
tasis. The general metastatic involvement 
shown in Figure 3 was painless until the cervi- 
cal involvement (Fig. 4) had become so great 
that the lymphatic drainage to the tongue 
was blocked and the resulting cedema caused 
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the lower teeth to cut into the tongue’s under 
surface. Pain is by no means a major symp- 
tom of the disease, as in our entire series its 
absence was noted oftener than its presence. 
As was expected it occurred more frequently 
in the cases with metastasis (75.9 per cent), 
than in those without (34.3 per cent), but 
even in one-fourth of the cases with metasta- 
sis, the patients were free from pain. Table 
III gives the incidence of pain as a clinical 
symptom. 
PATHOLOGY 

Cancer of the prostate may be primary in 
the gland; more frequently it is associated 
with simple hyperplasia. Judd found hyper- 
trophy with cancer in 75 per cent of his cases, 
while Wilson and McGrath report their asso- 
ciation in as high as 83 per cent of a series of 
cases. Whether the carcinoma in these cases 
is the end-result of a transitional change 
beginning in the hypertrophied gland or a 
primary condition developing in conjunction 
with simple hyperplasia is a question which 
was first discussed by Albarran and Halle in 
1891. They believed that carcinoma results 
from malignant degeneration in simple hyper- 
plasia, and held that a definite relationship 
exists between the two conditions. They 
described a microscopic picture to which they 
gave the name of ‘‘epithelioma adenoid,” 
which they believed represented various stages 
in this malignant degeneration, and reported 
its occurrence in 10 per cent of the prostates 
with benign lesions examined by them. Since 
their report has appeared, however, other 
investigators have found similar cell masses 
in tissues which were unquestionably benign 
so that the theory is now generally discred- 
ited. Moreover, carcinoma nearly always 
develops in the posterior lobe, although in 
some cases other lobes are the first to be 
involved in hyperplasia. 

Two types of carcinomatous prostates. Clin- 
ically, carcinoma of the prostate presents two 
fairly typical types of enlargement, although 
many intermediate types occur. In Type 1 the 
gland is so slightly enlarged and gives so few 
local symptoms that it is often discovered 
only because of symptoms produced by metas- 
tasis. Even in the late stages of the disease, 
the local growth does not become extensive. 


The enlargement is generally uniform, with- 
out any of the irregularities of contour pre- 
sented by the common type of carcinomatous 
gland. Characteristic, stony, hard areas are 
absent as a rule. Although there may be 
localized areas of greater density, the gland 
as a whole presents a lack of resilience rather 
than a stony hardness and resembles true 
inflammatory hypertrophy with which it is 
often confused, although in the latter case 
resilience is not lost. The gland is never so 
large that it cannot be outlined by the exam- 
ining finger. In the more common type of 
carcinomatous prostate (Type 2) the gland 
may present any degree of enlargement ac- 
cording to the duration of the disease, but 
the topography encountered by the examin- 
ing finger is always the same, irrespective of 
variations in size. The contour of the gland, 
palpated through the uninvolved rectal mu- 
cosa, is irregular, the surface is elevated at 
different points by masses, which, when exam- 
ined individually, fail to give any sense of 
elasticity and have been characteristically 
described as of a stony hardness. These 
masses of carcinoma, palpated through the 
normal or hypertrophic gland, compressed as 
a result of their growth, resemble nothing so 
much as the pit of a plum felt through the 
unripe fruit. As the disease advances these 
areas coalesce and the entire gland assumes 
this stony hardness, but if examination is 
made early in the disease, the involvement 
may be felt as individual areas. Because 
carcinoma of the prostate is primarily an 
infiltrating growth and produces destruction 
and necrosis only in its later stages, the local- 
ized growth becomes large. It spreads up- 
ward into the seminal vesicles beneath Denon- 
villier’s fascia (which extends from the trian- 
gular ligament over the posterior surface of 
the prostate to the peritoneum as a tense fas- 
cial plane covering the prostate and vesicles), 
at first involving the soft tissues adjacent to 
the ejaculatory ducts and lower end of the 
vas deferens beneath the bladder trigone, and 
later invading the interior of the vesicles. 
This method of extension results in a uni- 
cornate or bicornate growth, depending 
whether one or both vesicles are involved, 
often so large as to cause considerable rectal 
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obstruction, and in the terminal stages not 
only obstructing the bowel and making im- 
possible any accurate determination of its 
extent by rectal palpation, but also involving 
the entire pelvis and often palpable supra- 
pubically. The rectal and urethral mucosa 
is broken through only in the later stages, a 
fact which explains the very low incidence of 
hematuria. Only 1.3 per cent of our 362 pa- 
tients named hematuria as a first symptom 
and it occurred grossly at any time in only 
12.7 per cent. 

The only means approaching accuracy in 
determining the percentage of occurrence of 
the two types of diseased glands is a classifi- 
cation in which the sizes of the glands are 
given on a scale of 1, 2, 3, and 4. All Type 1 
glands are graded 1, and Type 2 glands are 
graded 2, 3, and 4. Naturally early cases of 
Type 2 glands are sometimes grouped with 
Type 1 glands. Type 1, size 1, glands were 
found in only 24 cases (6.6 per cent) of the 
series, Type 2, size 2, in 74 (20.4 per cent), 
size 3 in 93 (25.7 per cent), and size 4 in 110 
(30.3 per cent); the size was not given in 16 
case histories. In the Type 1 glands, how- 
ever, the disease metastasizes earlier and 
spreads more rapidly than in the larger 
glands. 

Microscopic examination. Microscopically, 
carcinoma of the prostate presents varied pic- 
tures, but microscopically as well as clinically 
in the two types are all intermediate grada- 
tions. Specifically the neoplasm is an adeno- 
carcinoma. In the Type 1 carcinomatous 
prostate, the cancer cells are scattered through- 
out a somewhat increased fibrous stroma and 
show aimost no tendency to glandular forma- 
tion. Figure 5 illustrates this tendency to 
infiltrate throughout the gland and shows 
how closely this type of carcinoma resembles 
scirrhous carcinoma of the breast, from which, 
unless the origin of the specimen is known, it 
is difficult to distinguish. The Type 1 gland 
is far more malignant than the more fre- 
quent Type 2. This is evidenced clinically by 
the percentage of occurrence in cases with 
pain as the first symptom, if pain is consid- 
ered the result of metastasis. Size 1 glands 
occur on an average in 6.6 per cent of all 
cases and almost twice as often (11.1 per cent) 
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Roentgenogram showing destruction 


(311469) 
of ascending ramus of ischium from osteoclastic metas- 
tasis. 


Fig. 2. 


in the cases with signs of early metastasis, 
that is in which pain is the first symptom. 
Sections from Type 2 glands show cuboidal, 
columnar, and undifferentiated cancer cells, 
crowding poorly formed gland acini, and in 
places breaking through into the stroma, 
where they collect in groups of undifferenti- 
ated cancer cells. Even in such groups, how- 
ever, are found attempts at acinus forma- 
tion (Fig. 6). 

Radiumtherapy. There is little doubt that 
of the two types the smooth, firm, well encap- 
sulated carcinoma, which on rectal examina- 
tion because of its small size seems to present 
ideal conditions for obtaining gratifying 
results with radiumtherapy, offers the graver 
prognosis. Probably better results may be 
obtained from treating the larger type of 
growth prior to the occurrence of metastasis 
which takes place late in such cases. Even 
when the small gland is treated early, it is 
doubtful whether so good a result may be 
obtained as in the large gland because of the 
potential malignancy of the cancer cells in 
the former. 
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Fig. 3. (279878) Marked metastasis to the inguinal 
and cervical glands and to the skin in a patient with car- 
cinoma of the prostate. The patient’s inability to close 
his mouth is due to cedema of the tongue resulting from a 
mass of enlarged glands in the submaxillary region. Note 
the huge mass of glands in the left cervical region. An 
X-ray of the skeleton did not reveal any osseous metastasis. 


BONES 

The first case of metastasis to the bone in 
carcinoma of the prostate was reported by 
Thompson in 1854. The patient, a man of 60, 
complained chiefly of frequent and difficult 
urination. Within a few months paraplegia 
developed gradually and finally resulted in 
loss of all sensation up to the armpits. Post- 
mortem examination showed the prostate to 
be involved in a carcinomatous mass the size 
of an orange. Some of the adjacent glands 
were also involved. The right kidney was 
pyonephrotic, apparently the result of pres- 
sure on the lower ureter. A metastatic growth 
was found adherent to the first dorsal verte- 
bra with similar small growths in the lower 
vertebra which accounted for the paraplegia. 


METASTASIS TO THE 





In the second case, reported by Silcock in 1884, 
metastasis to the femur resulted in spontane- 
ous fracture and deposits in the cranial bones, 
producing central nervous system manifesta- 
tions. Two of the patients in our series suffer- 
ed spontaneous fractures of the femur late 
in the disease. 

Osteo plastic and osteoclastic metastasis. The 
first complete work on metastasis to the bone 
in carcinoma of the prostate was published 
by von Recklinghausen in 1871. He compared 
the bony metastasis with fibrous osteitis and 
showed that the process is primarily an infil- 
tration and soresembles inflammatory changes 
that he felt justified in terming it “carcinom- 
atous osteitis.’’ He called attention to the 
fact that metastasis begins in the medullary 
portion of the bone and spreads out, and that 
new bone formation is always more promi- 
nent, while the destructive character of the 
tumor remains in the background. We know 
this to be true in the majority of cases, but 
that osteoclastic changes may also occur is 
shown in Figures 2 and 7 which illustrate the 
complete destruction of much of the ischium. 
The patients complained of no urinary symp- 
toms, and the very small, smooth, hard pros- 
tates were discovered only as a result of rou- 
tine rectal examinations. The roentgeno- 
gram shown in Figure 7 was made in order to 
rule out the possibility of metastasis as the 
etiologic factor in a unilateral sciatica. 

Von Recklinghausen reported 6 cases of 
metastasis in his series, naming the verte- 
bre, femur, pelvis, ribs, sternum, skull, fibula, 
radius, and ulna in order of involvement. 
Blumer, in a collective report of the cases 
recorded in the literature up to 1909 and two 
of his own (43 cases), tabulated the frequency 
of involvement of the bones as follows: 


Cases 
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Since these cases represent necropsy findings 
they are of little value from a clinical stand- 
point, for there is no doubt that osseous metas- 
tasis occurs in the majority of cases. 
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Carlier and Davrinche give an incidence of 
osseous metastasis which approaches that in 
our cases: 
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These authors first called attention to the 
more nearly accurate statistics of the inci- 
dence of metastasis which may be expected 
from roentgen rather than from clinical exam- 
ination. As was anticipated, the X-ray find- 
ings have been most useful in determining the 
extent of the lesion. Stewart believes that in 
the majority of cases the primary growth can 
be diagnosed by the roentgenographic appear- 


ance of the metastasis. He quotes from 
Phemister: 
“Metastasis in bony structure following a 


primary carcinoma usua'ly assumes the char- 
acteristics of the original growth; if the stroma 
predominated in the primary lesion, we are 
sure to have a condensing or osteoplastic form 
of metastasis; if the primary cancer were of a 
medullary form, we would have a secondary 
rarifying or osteoclastic process.” 

Stewart calls attention to the fact that in 
carcinoma of the prostate the stroma pre- 
dominates, and a condensing form of second- 
ary lesion should occur. This is in keeping 
with von Recklinghausen’s findings and 
applies to the majority of cases, but as is evi- 
dent from Figures 2 and 7 osteoclastic metas- 
tasis also occurs. 

Incidence and location. Metastasis to the 
bone was found in 41 of our patients who were 
X-rayed; they represent 51 per cent of the 79 
patients with metastasis, and 30.3 per cent 
of the 135 patients who were given a roent- 
gen examination. 

From Tables IV and V it is apparent that 
the pelvis, the spine, and the femur (Figs. 8, 
9, 10, 11, 12, and 13) are most frequently the 
site of metastasis. Pulmonary involvement 
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Fig. 4. (279878) Enlarged glands in the left cervical 
region of patient shown in Figure 3. Metastasis to this 
group of glands occurred in 8.9 per cent of our cases with 
metastasis. 


TABLE IV.—INCIDENCE OF METASTASIS IN 135 
PATIENTS X-RAYED 

X-rayed Metastasis 
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Percentage 
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TABLE V.—79Q PATIENTS WITH METASTASIS 


X-rayed Metastasis Percentage 
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EOL ET CCC oe 36 24 66.6 
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is rare and occurs late in the disease. All 3 
patients in whom metastasis was found in the 
lungs had pelvic and spinal involvement, and 
in 2 the ribs, and in 1 the femurs were also 
involved (Fig. 14). 

The figures in these tables also demonstrate 
that if the spine, the pelvis, and the femurs 
are rayed routinely in all cases of disease of 
the prostate suspected of being malignant, the 
number of cases of metastasis that will not be 
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Fig. 5. (20348) Photomicrograph of section from 
highly malignant Type 1 adenocarcinoma of the prostate 
of infiltrating type, exhibiting little tendency to glandular 
formation, but infiltrating through the stroma. 


discovered will be negligible. It seems unneces- 
sary to ray the lungs as a routine procedure 
since metastasis to the lungs only probably 
never occurs. 

A comparison of the number of cases in this 
series with glandular metastasis, with the 
cases with osseous metastasis, leads to errone- 
ous conclusions, for many patients who had 
marked glandular involvement were sent 
home as incurable without being rayed. For 
this same reason the percentages of occur- 
rence of metastasis are based on the number 
of patients rayed rather than on the total 
number of patients. It ‘seems conservative, 
therefore, to state that 30.3 per cent, or prac- 
tically one-third of all patients with carci- 
noma of the prostate, will be found to have 
osseous metastasis, and in the overwhelming 
majority of this number metastasis will be 
found in the pelvis, the spine, and the femurs. 
Moreover, unless these areas have been care- 
fully rayed, it is useless to draw conclusions 
on the efficacy of radium treatment or the 
results of surgery. In 17 of our cases, the 


spine and the pelvis were both involved; in 
21 cases the pelvis was involved with some 


(38264) Photomicrograph of Type 2 adenocar- 


Fig. 6. 
cinoma of the prostate. Note the tendency of the carci- 
noma cells to atypical! acinus formation and slight tendency 
of neoplasm to invade surrounding tissue. 


other structure. Table VI shows the struc- 
tures involved in the cases in which metasta- 
sis was found in one location only. 

Spinal cord involvement. Spinal cord involve- 
ment occurred in 8 of our cases. In 4 of these 
the prostate was described as large and nodu- 
lar, and the cord symptoms occurred late in 
the disease. In one case history, description 
of the gland was omitted. In the three other 
case histories the gland was definitely described 
as slightly if at all enlarged and of regular 
contour. In two of these cases pain of a neu- 
ralgic character in the chest, particularly 
about the shoulders, was the first symptom, 


TABLE VI.—LOCATION OF METASTASIS IN 40 
CASES WITH SINGLE METASTASIS 


Cases Percentage 
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(311469) Roentgenogram showing destruction 
of the right ischium as a result of metastatic growth in 
which the osteoclastic tendency predominates. 


Fig. 7. 


followed in a short time by a gradually devel- 
oping paraplegia. There was no urinary dis- 
turbance until after the sphincter control was 
lost as a result of the lesion of the cord. In 
the third case in which the patient gave a his- 
tory of prostatic trouble of several years’ 
duration, pain about the hips preceded the 
paraplegia by a few weeks. In none of 
the 3 cases could any evidence of osseous 
involvement be demonstrated by the X-ray. 
The clinical picture was that of spinal cord 
tumor, and only after carefully ruling it out 
was the primary source of the malignancy 
found. These cases illustrate how such metas- 
tasis may produce pain simulating intercostal 
neuralgia or aneurysmal pains, and it there- 
fore becomes an important point in the differ- 
ential diagnosis of chest pains to include metas- 
tasis from carcinoma of the prostate. In fact, 
neuralgia or rheumatic pains developing 
during “the prostate age’’ in men who give 
no previous history of rheumatic infection 
should excite suspicion, and the prostate 
gland should be examined even if there is no 
suggestive urinary history. Pain was fore- 
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Fig. 8. (201980) Metastasis in lumbar vertebra and 
pelvis. 


most in the list of first symptoms and ap- 
peared in 34.1 per cent of the 79 cases with 
metastasis; while in the group of cases with- 
out metastasis pain had third place among 
the first symptoms and occurred in only 12 
per cent of the 283 cases. From this it is 
apparent that lack of a suggestive urinary 
history by no means rules out the possibility 
of cancer of the prostate, and that in a third 
of the cases in which metastasis is found, the 
first symptoms are not referable to the urin- 
ary tract (Table VII). 


CLINICAL DATA 

The absence of macroscopic hematuria as a 
first symptom in the cases with metastasis com- 
pared with its occurrence in only 5 of a large 
series of cases without metastasis is striking. 
Another noteworthy difference is the occur- 
rence of retention as a first symptom in only 1 
case with metastasis and in 9 cases without 
metastasis. These two differences are undoubt- 
edly attributable to the same cause, namely, 
the tendency of the carcinoma in cases without 
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vs. 





Fig. o. 
sacrum and ilia; a common type of metastasis. 


(282420) Multiple areas of metastasis in the 


metastasis to grow locally, producing obstruc- 
tion, and finally eroding the urethral mucosa, 
while the small gland (Type 1) found oftener 
in the cases with metastasis produces little 
obstruction and results in death from metas- 
tasis before erosion has occurred. When the 
urinary symptoms are studied alone through- 
out the disease, the same probabie causes and 
genera! deductions become apparent. Reten- 


TABLE VII.—FIRST SYMPTOMS 


79 patients with metastasis 

Cases Percentage 
Sth soho aa dane aaah 5s else ie Widmer 27 34.1 
SEE ee eee ene ee 22 27.8 
re SE ee ee Dene 13 16.4 
| a Re ee ene ee 9 t.3 
NEI ahs hay etiraiel wis Hacaren os oreo 2 2.5 
(Edema of the legs...............0.0 000 cecees 2 2.5 
Enlarged inguinal glands................ I 1.2 
Ns ie ose, Pak neice a eRe ee Pew I 2 
IRS fos.) 7k ih dase, miatates are ee OA I t.2 
ties RRR cer opie ee fe Pare corse ent erie ee I 2.2 

283 patients without metastasis 

NNN 255 5. aliases 5: dy one cin nie Mw Hrerae me wie 104 36.7 
ES ee eer ee eee ree eee 92 42:5 
ee Siciewh sirshan Sale ohe bp eal sees 34 12.01 
EE ee EE ee re ere ere 24 8.4 
IE i tN ce is Wi ite ya osama eck 9 3.1 
NE ccs ccimcnamceekwaeicens 5 r.7 
TENET Poe ee aaa I 0.35 
ET So 5in ca aiacerereahareroe Sixx reree I 0.35 
PI IN ae ui d'5'o 40 5 i wbioa oo brad I 0.35 
MS eats is ack wld pO kines ea I 0.35 
ME Se deta tkcct node dence amnee en II 4,3 





Fig. 10. (195263) Metastasis of the lumbar spine, 
pelvis, and sacrum. 


tion occurs in 25 per cent of the cases with 
metastasis and in 33.9 per cent of the cases 
without metastasis. Macroscopic hematuria, 
which was entirely absent as a first symptom 
in the former group, appears as a later symp- 
tom in twice as many cases without metasta- 
sis as with metastasis. These facts show con- 
clusively the nature of the two types of car- 
cinoma of the prostate; the one exhibits a 
tendency to remain localized and produce 
urinary symptoms while the other quickly 
spreads to various parts of the body, with 
little tendency to localized growth and results 
in death from metastasis. Of the patients 


TABLE VIII.—URINARY SYMPTOMS 


75 patients with metastasis 


Percent- 
Cases age 
OIE 520 iis craic uiaia tates ana SiR aun ws 52 65.8 
OT EL OEE re PO ee 43 54-4 
Oe RR eee er ie ey eee 20 25.6 
a ae eee eee ore ee eee 14 £7.97 
Ee eo re 6 7.6 
IMI cons Aeies Shea aewouneee 5 6.4 
NE och ooo Si Soc Rik Ord Aa ols a REE Re 9 II.5 
283 patients without metastasis 

INI 503. ds ig bce wes pee ana ae ee 183 64.6 
re creer ser ere 188 66.4 
Retention. ....... Dis eal ei tae eee eG 96 33-9 
NNN oe Si Accs deh aida ie ais aie piemaie 74 26.1 
NINE oo. ATS ur eh ana ence 40 14.1 
ERGOUAIRONIE. . ons nce vesasecene ee 17 6.1 
PS ees Rae Stans eee eats enn oo II 3.8 
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Fig. 11. (181438) Extensive metastasis of the lum- 
bar spine, sacrum, and ilia. 


with metastasis 11.5 per cent have no urinary 
symptoms in comparison with 3.8 per cent 
in the patients without metastasis (Table 
VIII). 

Although hematuria occurs macroscopical- 
ly twice as often in cases without metastasis, 
urine analysis fails to confirm this point, for 
blood is detected microscopically in the same 
percentage (32 per cent) of cases in both 
groups. Its absence, however, is noted twice 
as often as its presence. Table [X also demon- 
strates the greater freedom from urinary dis- 
turbance in the patients with metastasis, 
normal urine being found in 46.8 per cent, as 
compared with 35.9 per cent in the patients 
without metastasis. The occurrence of pus, 
always the best index to urinary disturbance, 
is 11.52 per cent higher in the cases without 
metastasis. 

The differences in the findings of the two 
groups are confirmed by the amounts of resid- 
ual urine found; the average in the cases with 
metastasis was 3.7 ounces, in the cases with- 
out metastasis, 6.9 ounces, still further evi- 
dence of the greater tendency to urinary 
difficulty in the latter group. 

The age of the patients and the duration of 
the disease correspond closely to the statistics 
of other authors. Walker gives the average 
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(181438) A condensing form of secondary 


Fig. 12. 
lesion with extensive osteoplastic metastasis in the pelvis 
and femur. 


age as 65 years. In our series it was 64.8 
years; the average age of the patients with 
metastasis was 63, and of those without 
metastasis 66. The age of one patient was not 
given. The ages by decades were as follows: 


Number Percentage 
Patients from 40 to 49 years... peace ae 2.7 
Patients from 50 to 59 years.......... 78 21.6 
Patients from 60 to 69 years.......... 185 51.2 
Patients from 70 to 79 years Spite 22.1 
Patients from 80 to 8g years. . oe 1.2 


The average duration of life of the patients 
the date of whose first symptoms and date of 
death were definitely known was three and 
one-half years. The duration of the disease 
in patients with metastasis and in patients 


TABLE IX. URINALYSIS 
79 persons with metastasis 
OS ee ne 47, or 59.19 percentof 79 
Blood in urine... .. pis 15, Or 31.91 percentof 47 
Without blood in urine. 32, or 68.09 percent of 47 
Pus in urine... . 23, or 48.¢3 percent of 47 
Without pus in urine..... 24, or 51.06 percent of 47 
> 


Negative urine........... 22,or 46.8 percentof 47 
283 persons without metastasis 

Se reer . 181, or 63.95 per cent of 283 

Blood in urine........... 58, or 33.91 per cent of 171 

Without blood in urine.... 113, or 66.08 per cent of 171 

Pus in urine... ... 107, or 60.45 per cent of 177 


70, Or 39.54 per cent of 177 


Without pus in urine... 
65, or 35.91 per cent of 181 


Negative urine........... 
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(288379) Metastasis in the ribs. 


Fig. 13. 


without metastasis and in the reference to the 
type and size of the gland is based on data 
obtained from patients who were not treated 
surgically or with radium. 

Fenwick estimated the average at 3 years. 
The average duration of disease of our 41 
patients with metastasis who were traced 
was 2.7 years, of the 171 patients without 
metastasis, 3.4 years (Table X). This slight 
difference is suggestive but not convincing of 
a greater duration of life of patients in whom 
metastasis is not found on examination. The 
length of time is probably much the same for 
the majority of patients with carcinoma of the 
prostate (Table XI), and metastasis probably 
occurs ultimately in all cases. The type of 


TABLE X.—-AGE AND DURATION OF DISEASE IN 
362 PATIENTS WITH REFERENCE TO 
METASTAS!S 


Years 

Average age of 362 patients. ...............6006% 64.5 
Average age of 79 patients with metastasis... .. 63 
Average age of 283 patients without metastasis. . . 66 
Average duration of disease in 16 untreated 

patients with metastasis... .......600s000088 2.73 
Average duration of disease in 71 untreated 

patients without metastasis................. 3-4 





Fig. 14. (194448) Area of metastasis in right lung. 


gland, not the presence of metastasis, deter- 
mines the course of the disease (Table XII), 
and in cases with Type 1 glands the duration 
of the disease is undoubtedly shorter, due to 
the early metastasis. Because of the infre- 
quency of this type of gland we have been able 
accurately to determine the duration of the 
disease in but 3 cases, and this number is 
too small from which to draw definite con- 
clusions. 
CONCLUSIONS 
1. Metastasis to the glands probably occurs 


more frequently in cases of carcinoma of the 


TABLE XI.—DURATION OF DISEASE IN 92 
UNTREATED CASES 


Percent- 
Cases age 

Less thant year... .....6.054. errr 8 8.7 
eo | Meer Tre cave 20 22.8 
SE EO ee eee ree 15 6.3 
Se I ha od jae Py mdsite ee eames 14 15-3 
4 years or more....... err rer rer ee 3 2.2 
S VORES OF MUM. oc ccwwessscccvecweerens 9 9.8 


6 years or more....... 
7 years or more... yee troeee 
SIO ONE, 65 os i icinscedcescesdans , 
ES eee eer ete ee ces 20 


> 
~ 

a ae 
we 
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TABLE XII.—SIZE OF GLANDS IN 215 UNTREATED CASES ON A SCALE OF IT, 2, 3, 4 


Cases 
79 cases with metastasis 136 cases without metastasis traced Duration of disease 

Size 1 11, cr 5.1 percent of 215 8 10.1 percent of 79 3. 2.2 percent of 136 3 2 years, 11 months 
Size 2 36, or 16.7 percentof 215 14 17.7 percentof7q 22 16.2 percent of 136 13 4years, 4 months 
Size 3 48, or 22.3 percentof215 17 21.5 percentof79 31 22.8 percent of 136 18 3 years, 2 months 
Size 4 74, or 34.4 percentof 215 19 24.1 percentof79 55 40.4 percentof136 33 3 years, 4 months 
Size 

not 

stated 46, or 21.4 percentof 215 21 26.5 percentof79 25 18.4 percent of 136 25 


prostate than is demonstrable clinically be- 
cause of the inaccessibility of the glands first 
involved. 

2. Two distinct types of carcinoma of the 
prostate are distinguishable clinically and 
microscopically. 

3. The smaller type of carcinoma of the 
prostate gives clinical and microscopic evi- 
dence of greater malignancy. 

4. The larger type of carcinoma of the 
prostate tends to remain localized, resulting 
in more urinary symptoms and _ producing 
metastasis later in the disease than the smaller 
clinical type. 

5. The larger clinical type of carcinoma of 
the prostate is more amenable to radiumther- 
apy because of its lesser potentiality of malig- 
nancy. 

6. One-third of the patients with carcinoma 
of the prostate have osseous metastasis demon- 
strable by the roentgen-ray. 

7. The pelvis and spine are the most fre- 
quent sites of osseous metastasis. 

8. Metastasis occurs rarely in the lungs, 
probably never without involvement else- 
where. 

g. Metastasis to the spinal cord from carci- 
noma of the prostate closely simulates primary 
cord tumors and often occurs when the pros- 
tate is but slightly enlarged. 

10. Pain is absent in one-fourth 
cases with metastasis. 

11. Urinary symptoms are absent in 11.5 
per cent of all cases with metastasis. 

12. Neuralgic and rheumatic pains in men 
above middle age, even in the absence of urin- 


of all 


ary symptoms, should suggest the possibility 
of carcinoma of the prostate. 
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URINARY CALCULUS AT THE CANTON HOSPITAL, CANTON, CHINA'? 
BASED Upon THREE THOUSAND FIVE HUNDRED OPERATIONS 
By JOSEPH OSCAR THOMSON, M.D., C.M. (Mc Git), F.A.C.S., CANtToN, CHINA 


HISTORICAL 

N 1835, Peter Parker, M.R.A.S.,a gradu- 

ate of Yale University, the first mission- 

ary physician to China, who “opened 
China at the point of a lancet, ’ founded the 
Ophthalmic Hospital, ae called the 
Canton Hospital. The first lithotomy opera- 
tion upon a Chinese was performed by Par- 
ker on July 17, 1844. The patient was a 
male, age 35, resident in Canton. The cal- 
culus weighed 1 ounce 1 drachm, and mea- 
sured 514 by 3% inches in circumference. In 
g days the urine ceased to flow from the 
wound and at the end of 18 days the patient 
was discharged cured. The year previous 
lithotrity was attempted, but the operation 
was not completed. 

Sulphuric ether was first used in this hos- 
pital in the year 1847, and chloroform in 1848. 

Parker’s collection of calculi removed from 
patients in the Canton Hospital was donated 
by him to the museum of Yale University. 

The first successful lithotrity operation in 
China was performed in 1856 by John G. 
Kerr, LL.D., a graduate of Jefferson Medi- 
cal College of Philadelphia, using the lithot- 
ritor of Charriére. The patient was a male, 
age 28, resident in the district of Ko Ming. 
The patient complained of bladder trouble for 
ayear. At two sittings, on the roth and r5th 

“of October, the stone was so crushed within 
the bladder that it all came away with the 
urine. 

2 Incidence of disease. Canton is frequently visited with epidemics of 
bubonic plague, cholera, small-pox, influenza, and unnamed fevers. 
During the past 5 years the incidence of disease of cases treated at the 
Canton Hospital has been according to the following order of preva- 
lence: tuberculosis, syphilis, beriberi, bonchitis, gastritis, leprosy, 
diseases of the nervous system, typhoid fever, malaria, c ardiac diseases, 
rheumatism, nephritis, splenomegaly, influenza, pneumonia, dysen- 
tery, and cirrhosis of the liver. 

In the surgical service the order has been: infections, wounds and 
injuries, venereal diseases neoplasms, tuberculosis, diseases of the rec- 
tum and anus, of the lymphatic system (chiefly tuberculous), genito- 
urinary, and digestive systems, bones, joints, congenital abnormalities, 
diseases of the circulatory and of the respiratory systems. 

Nephrolithiasis, cholelithiasis, and appendicitis are rare. Goiters 
are comparatively rare in this part of China. 

During the past 2 years, in 6,146 fecal examiné ations in this hospital, 
ova of intestinal parasites were isolated in 1,369, that is, in 30 per cent 
of the cases. Seventy per cent were ascaris lumbricoides, 15 per cent 
trichocephalus dispar, 7 per cent clonorchis sinensis, 2 per cent anky- 


lostomum duodenale, and less than I per cent amoeba, balantidium 
coli, and fasciolopsis ’buski 


For his earlier cases of perineal section, 
usually lateral, Dr. Kerr employed the Liston 
scalpel and the common staff. In some cases 
he combined lithotomy with lithotrity. He 
first crushed the stone with the lithotrite, then 
introduced the staff and cut down to the 
membranous urethra (but not the prostate). 
A cannula or jointed dilator of such size as 
could be admitted into the neck of the blad- 
der with safety was then introduced, and 
through this the fragments extracted with 
forceps. 

The first lithotomy operation upon a female 
was performed in 1874, and the first lithot- 
rity in 1883. 

Many of the cases of perineal section healed 
by first intention in ro days. In cases of sup- 
purative cystitis the Reginald Harrison drain- 
age tube was used. 

One case of lithotrity required 14 sittings, 
over a period of three and a half months. 
Fever and cystitis were frequent complica- 
tions. 

In his earlier years Kerr reported that he 
considered lithotomy safer than lithotrity 
(1): “The Chinese object very much to the 
crushing process on account of the length of 
time required when the size of stone makes it 
necessary to repeat the operation. While 
lithotrity is more painful and dangerous in 
many cases than lithotomy, it is gratifying to 
be able, in cases where it is suitable, to afford 
relief without resorting to the use of the knife 
from which all turn with horror unless moved 
by the most urgent necessity. For aged 
cases lithotrity is much the safest operation 
but in some cases it is inadmissible and the 
only choice is between cutting with little 

chance of success or leaving the patient to his 
fate.” 

In 1869, in order to deal with large hard 
calculi, Kerr devised the plan of performing a 
lateral lithotomy, then seizing the stone with 
forceps firmly, and drilling through the center, 
or fracturing the stone with chisel and mallet 


1Read before the Section on General Surgery at the Joint Conference of the China Medical Missionary Association and the National Medical 
Association, Peking, China ,February, 1920. 
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Fig. 1. A group of vesical calculi remo-ed from patients- 
The group measures 3 feet long by 1 foot wide by 1 fcot 
high. 


the remainder then being extracted. This 
took in some cases several hours. In a few 
cases suprapubic lithotomy was performed, 
usually in cases inoperable by any other 
method. 

During the year 1879, Kerr secured a set 
of Bigelow’s litholapaxy instruments, and 
used them for selected cases. He reported 
that some bladders will bear the long irrita- 
tion of repeated crushings and evacuations, 
but there are others in which the slightest 
handling will light up intense inflammation. 
In 1886 Kerr devised a curved evacuator, 
with which attachment, after using the rubber 
bulb to inject the bladder, the fragments fall 
through the bulb into the glass receiver below, 
and all complicated apparatus is dispensed 
with. 

In 1895 a complete set of instruments for 
litholapaxy, with a syringe for injecting co- 
caine, designed and perfected by Prof. W. S. 
Forbes, of Jefferson Medical College, and his 
son, was presented to the Canton Hospital 
under the presidency of John G. Kerr, by 
Professor Forbes and eleven other gentlemen, 
resident in Philadelphia. 

In the year 1883, 64 operations were per- 
formed without a death, by lithotomy 34, 
litholapaxy 22, nephrolithotomy 1, extraction 
of urethral calculi 5, and of preputial 2. 

One hundred patients suffering from calculus 
have been admitted to the hospital within a 
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Some urinary calculi removed from patients in 
The boards are 8 feet long and 4 


Fig. 2. 
the Canton Hospital. 
feet wide. 


year. Hemorrhage, immediate and secondary 
(checked by tamponing the rectum), peri- 
tonitis and pelvic abscess, exclusive of pre- 
existing disease, were the most frequent causes 
of death. 

The hospital records show that during 
the period of 30 years prior to 1891, out of 1,236 
cases of vesical calculus operated upon, 268 
were by lithotrity or litholapaxy and 968 by 
perineal section. There were also 219 extra- 
vesical cases of calculus operated upon. The 
total weight of stone was g20 ounces. The 
largest stone weighed 8'% ounces. The long- 
est known duration of symptoms was 25 
years. The youngest patient was 2 years of 
age and the oldest 81. There were 10 females. 
Three hundred and forty-eight stones weighed 
over 1ounceeach. There were 36 recurrences, 
mostly from lithotrity. Sixty-one cases had 
multiple stones, one had 30 calculi. Two 
hundred and seventy cases were of more than 
5 years’ known duration of symptoms, 82 of 
over 10 years, and 14 of over 20 years’ symp- 
toms. The patients came from 32 districts of 
the province and a very few from other pro- 
vinces, one traveling a distance of one thou- 
sand miles to the hospital, taking several 
months to reach his destination. The major- 
ity of the patients came from within a radius 
of 60 miles from Canton. The death rate for 
the lithotrity and litholapaxy operations was 
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g per cent and for perineal section 8.6 per 
cent. Fifty-one per cent of the patients had 
pre-existing complications. The mortality 
excluding these, was, therefore, little more 
than 4 per cent. 

The majority of the calculi were of uric acid 
and urates, then oxalates, phosphates and 
several of xanthin and calcium carbonate. 

During periods of several years the opera- 
tions were performed by Drs. Flemming Car- 
row and Joseph Clarke Thomson (2). 

From 1891 to rgro (inclusive) most of the 
operations were performed by John M. Swan, 
except during a period of several years when 
J. G. Kerr and P. J. Todd were associated in 
the surgical work. During this period 963 
patients were operated upon by perineal sec- 
tion (usually lateral), 120 by litholapaxy and 
50 by suprapubic cystotomy. Two hundred 
and thirty-eight urethral and preputial calcu- 
lus cases were dealt with. The largest stone 
weighed 111% ounces. The average weight of 
the calculi was 7% drachms and the total 
weight 924 ounces. The death rate was 9.5 
per cent. Fifty per cent of the cases which 
died had pre-existing diseases or complica- 
tions. Excluding these, the causes of death 
were shock, hemorrhage, peritonitis, uremia, 
septicemia, pneumonia, malaria, fever, ex- 
haustion. The cases came to the hospital 
from 38 different districts of this and other 
provinces. The great majority were farmers 
and laborers. Thirty per cent were children 
under 1o years of age. Twenty-eight of the 
cases were females. Fifty-six had multiple 
calculi. Three hundred and fifty-one of the 
stones were of over 1 ounce weight. One 
hundred ninety-two were of over 5 years’ dura- 
tion, 60 of over 10 years, and 6 of- over 20 
years known duration of symptoms. 

Swan preferred perineal lithotomy except 
in a few specially selected cases when he per- 
formed litholapaxy or suprapubic cystotomy. 
His reasons were (3): ‘‘First, a distinct ten- 
dency toward a higher mortality after lith- 
olapaxy than after lithotomy; second, the 
frequent recurrence of stone after lithotrity, 
and its very rare occurrence after lithotomy; 
third, the ease and quickness with which 
perineal lithotomy can be done. A careful 
study of statistics covering a period of 25 


years prior to my taking up this line of work, 
and more particularly, my observations and 
experience for 10 years after coming to China, 
led me to the conclusion that frequent recur- 
rence, subsequent cystitis, difficulty of suit- 
able drainage and irrigation, the prolonged 
operation, and the delay of the patient in the 
hospital after lithotrity, justified the simpler, 
easier, and safer method of perineal section 
in the majority of cases. Perineal section re- 
quires from 3 or 4 to 10 minutes in time, and 
in children can often be completed under 
primary anesthesia. Recovery is generally 
uneventful, the wound closing in from one to 
two weeks, unless the stone removed is un- 
usual y large. Fistula, sterility, stricture, or 
any subsequent complication is almost un- 
known.”’ 

The prevailing chemical constituents were 
sodium and ammonium urates and calcium 
phosphates. 

One patient had four successful operations 
for vesical calculus; in 1874 by J. G. Kerr, 
in 1884, by Joseph C. Thomson, in 1889 by 
J. M. Swan, and again by Swan. 

During the period of 9 years from 1911 to 
1919, 585 cases of calculus of the urinary or- 
gans were operated upon. In 1914 and 1915, 
owing to the disturbed state of the province, 
the number of patients admitted with this 
condition was considerably below the average. 
There were 512 cases of vesical calculus, 
53 urethral, 16 preputial, and 4 renal. Twen- 
ty-three were females. The patients were 
residents of 33 different localities. A few of 
the patients came from five other provinces. 
Thirty-three per cent came from the imme- 
diate neighborhood of Canton, but only 
several from Canton city. The oldest patient 
was 75 years of age, the youngest 2. The 
average age was 2614 years. Forty-nine per 
cent were under 20 years of age, 33 per cent 
from 20 to 50, and 17 per cent were over 50 
years old. 

The longest known duration of symptoms 
was 31 years, the average 3 years. Twenty 
per cent were of over 5 years’ duration, and 5 
per cent over 10 years’. 

Thirty-eight per cent of the patients were 
children under 15 years of age, mostly of the 
farming and laboring class. Forty-six per 
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cent were farmers and laborers, 10 per cent 
students, and 7 per cent merchants. 

The heaviest stone weighed 14 ounces. 
The average was 7 ounces. Twenty-four per 
cent of over 1 ounce weight. The total weight 
was 410 ounces. There were 25 cases of mul- 
tiple calculi; one had 155 small vesical stones. 

Seventy-one per cent of the calculi were of 
uric acid and urates (sodium, ammonium or 
potassium), and of these 13 per cent were 
coated heavily with phosphates, either calcium 
or triple. Sixteen per cent were chiefly 
phosphatic; 8 per cent were oxalates, usually 
of calcium; under 1 per cent of the cases were 
of combinations of urates, oxalates, and phos- 
phates, and there was one of cystin. 

Of the cases over 70 years of age, there 
were 4, all of whom were cured: 3 were far- 
mers and 1 a merchant. The stated duration 
of disease was 2 and 3 years. The stones were 
small and were of urates and phosphates. 
No change of work, residence, diet, or habit 
had taken place. 

Of the 512 cases of vesical calculus, 300 
were operated upon by suprapubic cystotomy 
(58 per cent of the cases), 201 by perineal sec- 
tion (38 per cent), 2 per cent by vaginal cyst- 
otomy, litholapaxy and combined suprapubic 
and perineal cystotomy. 

The operative mortality for the whole 
series of cases of urinary calculi was 8.7 per 
cent, for the vesical cases 9 per cent. There 
was no selection of cases. The greater pro- 
portion of cases suffer severely from pain, and 
the only relief that can be afforded is by 
operation. In over 98 per cent of the total 
number of cases intestinal parasite ova were 
isolated. Seventy-four per cent showed al- 
bumin in the urine; 32 per cent had alkaline 
urine; 24 per cent were of calculi of over 1 
ounce in weight. Most of the deaths were in 
the first few cases of junior surgeons. Sixty 
per cent of the deaths were due to pre-existing 
disease or complications, or to postoperative 
disease or complications not related to the 
operation. Excluding these, the death rate 
for the vesical cases was 3.6 per cent, for the 
suprapubic cystotomy 3 per cent, for perineal 
section 4.9 per cent. 

Of the cases that died, 22 per cent were 
under 15 years of age, 54 per cent between 





Fig. 3. A solid pile of stones (18 by 24 inches at the 
base) removed by operation from patients in the Canton 
Hospital. 


15 and 50, and 24 per cent over 50 years old. 
The average age was 33 years. The average 
known duration of disease was 5 years. The 
chemical composition of the calculi was as 
follows: uric acid or urates 69 per cent, 
phosphates 13 per cent, urates and oxalates 
8 per cent. 

The causes of death were: cardiac disease, 
cardiorenal disease, pyelonephritis, suppura- 
tive cystitis, malaria, peritonitis, pneumonia, 
influenza, extravasation of urine and sepsis, 
exhaustion, multiple complications, fever 
collapse, uremia. 

The following data have been collected 
trom the records of more than 300 cases of 
vesical calculus operated upon during this 
period: 

Symptoms. All cases showed marked urin- 
ary symptoms. Ninety per cent complained 
of dysuria. The pain was usually most severe 
at the end of micturition and referred to the 
urethra or glands, sometimes to the perineum, 
suprapubium, or back. In many cases the 
pain is constant and causes insomnia. In 30 
per cent of cases the pain was aggravated upon 
movement. In 28 per cent there was bladder 
pain. A small rough stone is usually the most 
painful, although sometimes a smooth cal- 
culus causes intense pain. The bladder may 
become tolerant to a large stone, which may 
become adherent to the mucous membrane. 

Hematuria was present in 70 per cent, 
usually at the end of micturition, in drops. 
Body movements and exertion would bring 
it on. 
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Forty-one per cent complained of frequency 
and urgency of micturition, sometimes 30 
times during the day and up to 7 times at 
night in severe cases. 

Thirty per cent had pus in the urine. Fre- 
quently the urine was foul. 

In 23 per cent the stream was interrupted; 
the same percentage complained of difficulty 
in urination. Twenty per cent had strangury. 
Sixteen per cent passed but scanty urine. 
Seventeen per cent had passed sand or gravel. 
Twelve per cent were admitted with complete 
retention of from 2 to 10 days, a number with 
extravasation of urine, and _ occasionally 
sloughing of the tissues. Four per cent suf- 
fered from eneuresis. Two per cent had fever. 
The same percentage required circumcision 
for phimosis, mostly congenital, a few ac- 
quired. 

In 80 per cent of cases there were rectal 
symptoms. Of these 4o per cent had _ pro- 
lapse of the rectum of varying degrees, ac- 
companying the act of micturition. Twenty 
per cent complained of pain and difficulty in 
defecation. In 18 per cent defecation ac- 
companied micturition. The same percent- 
age were inclined to constipation. 

In females the menses may or may not be 
disturbed. 

Some cases complained of a feeling of pres- 
sure, of weight, of feeling a foreign body in 
the bladder upon moving. 


Fecal examinations. In 98 per cent of cases, ova 
of intestinal parasites were isolated, in this pro- 
portion: ascaris lumbricoides, 57 per cent; tri- 
cocephalus trichiuris, 20 per cent; ankylostomum 
duodenale, 10 per cent; multiple, 6 per cent (in one 
case 4 different varieties of ova were found); amoc- 
ba, 2 per cent; clonorchis senensis, 3 per cent; 
oxyuris vermicularis, 1 per cent; tape worms, 1 per 
cent. One patient passed 93 ascaris worms. 

Urinalyses. In 64 per cent ,the urine was acid; 
in 32 per cent, alkaline; and in 3 per cent neutral, 
upon admission to hospital. There was albumin in 
74 per cent, sediment in 58 per cent, blood in 29 
per cent, and pus in 32 percent. In 20 per cent, 
the specific gravity of the urine was from 1,000 
to 1,009, in 49 per cent from 1,010 to 1 o1g and in 
31 per cent from 1,020 to 1,029. 

Hemoglobin. In 5 per cent of the cases, the 
hemoglobin was 4o to 49 per cent; 50 to 59 per cent 
in g per cent; 60 to 69 per cent in 14 per cent; 70 to 
to 79 per cent in 4o per cent; 80 to 89 per cent in 
4 per cent. 


Blood pressure. Ina comparatively small number 
of cases the systolic, under 100 milligrams mercury, 
38 per cent; 1oo to 120 milligrams mercury in 
47 per cent of cases; above 120 milligrams mercury, 
13 per cent. 

Leucocyte count. Ina relatively small series of cases, 
5 to 7 ooo, 18 per cent; 7 to 10,000, 59 per cent; 12 to 
14 000, 22 per cent. 

Erythrocyte count. 
use. 

Renal function tests. 
interest yet. 

Postoperative temperatures. Highest or lowest 
temperature after operation, centigrade scale—36° 
less than 1 per cent of cases; 36.8 to 37°, 4 per cent; 
37 to 37.8, 26 per cent; 38 to 38.8°, 41 per cent; 
39 to 39.8°, 23 per cent; 40 to 40.8°, 7 per cent; 
41°, less than 1 per cent. 

In 61 per cent of the cases, the wounds healed by 
first intention. The average duration of time in the 
hospital after operation was 22 days. In many cases 
patients remain in the hospital for a few days after 
the wounds are completely healed, awaiting friends 
from the country to accompany them home. 

Three hundred and forty-eight cases in this series 
were operated upon by myself (170 by suprapubic 
cystotomy, 166 by perineal section and 12 by other 
methods). The other operators included J. M. 
Swan, J. M. Wright, J. Kirk, W. G. Reynolds, and 
K. M. Chau, to whom thanks are due for the use of 
their records. 

During the past year, 1919, 71 patients were 
operated upon for vesical calculus, and 5 for ure- 
thral (6.6 per cent of major operations in the depart- 
ment of general surgery); 55 per cent were under 
20 years of age, 27 per cent from 20 to 50, and 17 
per cent over 50 years of age. The average age was 
23'4 years. The youngest was 3, the oldest 75. 
Sixty-two per cent were farmers and laborers, 11 per 
cent students, 11 per cent merchants and 15 per cent 
of miscellaneous occupations requiring manual labor. 
Five per cent were females. The longest known 
duration of disease was 16 years, the average 31% 
years. Seven cases had multiple calculi, usually 
2 or 3, but one had 155 stones (vesical). The heavi- 
est stone weighed 185 grams. Ninety-two per cent 
were operated upon by suprapubic cystotomy. 
There were 4 deaths, giving a mortality of just over 
5 per cent. The deaths were due to pre-existing 
complications. Two cases gave a history of gonor- 
rhoea and entered the hospital with complete reten- 
tion end extravasation of urine, subsequent to 
stricture of the urethra. One had pyelonephritis 
and ankolostomiasis. One, 65 years of age, with 
high blood pressure, died after a subsequent pros- 
tatectomy. He was admitted to the hospital with 
complete retention, had a greatly hypertrophied 
prostate, 155 vesical calculi, inguinal hernia, and 
double hydrocele. Novocaine anesthesia was used 
for 3 of these cases. 

Preparation of cases. Over 60 per cent of our 
cases have suffered for years, are weak, have lost 
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weight, suffer from insomnia and are anemic from 
intestinal parasites. The great majority are poor 
and cannot afford to remain for any length of time 
in the hospital except as pure charity cases. In 
order to obtain the best possible result careful pre- 
paration is necessary, unless the case be an emer- 
gency one, with retention, great pain or prostration. 

Diagnosis has been made with the metal searcher 
and if necessary, the X-rays. . In the case of children 
unless there are contra-indications a general anzs- 
thetic is administered, and if a stone is found the 
operation is proceeded with. 

If ova of intestinal parasites are isolated (present 
in 98 per cent of our cases) the proper anthelmintic 
is administered. For cystitis, urotropin is given 
and the bladder irrigated with a weak solution of 
potassium permanganate. Before operation bicar- 
bonate of soda is administered for 3 days. Usually 
no purgative is given, as the majority of cases have 
been well cleared out in expelling the intestinal para- 
sites. 

In routine cases, in fair condition, chloroform 
anesthesia is most suitable in this hot and humid 
climate. In cases of insufficiency of the heart or 
kidneys or for other serious organic disease, or ex- 
haustion, novocaine local anesthesia is employed. 

Immediately prior to the operation, the bladder is 
thoroughly irrigated through a double channel 
catheter with potassium permanganate solution, 
1:4000, the operative field is then swabbed with 
iodine, the anesthetic administered, and the bladder 
filled with air or warm solution, usually the latter. 
The Trendelenburg position is useful. 

In a suprapubic cystotomy an incision is then made 
extending from the pubic bone upward for three 
inches, through the skin, fascia, and aponeurosis. 
The recti and pyramidaliare separated to the pubic 
bone and retracted laterally. The reflection of peri- 
toneum from the bladder is carefully retracted up- 
ward. Ina few cases the peritoneum is found to be 
adherent to the pubic bone and must be separated 
and repaired if lacerated. In one case, a female, the 
bladder was almost completely covered with peri- 
toneum, so that it was impossible to open the blad- 
der without causing peritonitis. Because of the 
size of the stone (185 grams) and the fact that it 
was adherent to the bladder mucosa, it was neces- 
sary to perform a vaginal cystotomy. After frac- 
turing the stone with a chisel and mallet, the frag- 
ments were with great difficulty extracted. The 
calculus was an agglomeration of multiple smaller 
stones. 

The bladder wall is then seized with Allis forceps 
on both sides of the site of the proposed incision, or 
traction sutures are introduced. If the stone is very 
large (its size and consistency is determined before 
operation), a transverse incision obviates the 
necessity of suturing the bladder deep down in the 
pelvis. The bladder incision should be as small as 
will admit of the extraction of the stone, grasped by 
the forceps by the smallest diameter, but sufficiently 
large to avoid the necessity of lacerating the bladder. 


After extracting the calculus, careful search should 
be made for more stones, which may be encysted or 
sacculated, and the condition of the prostate 
ascertained. In cases of cystitis, the bladder must, 
of course, be drained. A thickened mucosa from 
which there is considerable hemorrhage, may re- 
quire suturing to the rubber drainage tube. 

In over 60 per cent of cases, the bladder may be 
safely closed with the expectation of securing pri- 
mary union. A continuous suture of chromic cat- 
gut is introduced through muscularis and sub- 
mucosa, but not through the mucous membrane. 
Before tying this, blood clots are washed out of the 
bladder by irrigation through the urethra, and an 
inlying rubber catheter inserted. A second layer 
of sutures of chromic gut are inserted, preferably by 
the continuous Lembert method (Cushing). 

A prevesical drain for 48 hours is advisable. The 
abdominal wall is then closed, using catgut for the 
aponeurosis, and through-and-through silkworm gut 
sutures. An interrupted suture of silkworm gut 
may be introduced, to be tied after the removal of 
the drain. 

Keep close watch of the temperature, and of the 
suprapubium for a few days. Should there be pain, 
tenderness, or signs of inflammation, remove a stitch 
and drain. Fomentation and irrigation are helpful. 

The catheter may be left in for 3 or 4 days but 
should be changed. If it is necessary to use a small 
bore catheter, watch for blocking. Continuous 
siphonage through the catheter, using an irrigator 
and Y tube is very useful (suction). 

Should it be necessary to drain the bladder, 
abundant dressings are necessary for absorption, or 
preferably use suction siphonage. 


ILLUSTRATIVE CASES 

CASE 1913-5, age 2, resident of Kolu district, 
duration of symptoms 1 year, operated upon by 
perineal section. The calculus was composed of 
urates and phosphates, weighed 5 grains, was 2 by 1 
inch diameter. Cured. 

CASE 1913-49, age 75, from Tung Koon district, 
a farmer, 2 years duration of symptoms, operated 
upon by perineal lithotomy. The calculus was com- 
posed of urates, measured 1% by 1/4 inches, and 
weighed 434 drachms. Recovered. 

CasE 1915-5, Male, age 39, from Tsing Uen, a 
farmer, 31 years’ duration of symptoms. The cal- 
culus was removed by suprapubic lithotomy, was 
composed of urates, measured 6.5 by 5 by 5 centi- 
meters and weighed 89.5 grams. The patient died 
a week after operation from uremia. 

CASE 1912-23, male, age 20, from Fa Uen dis- 
trict, a laborer; 15 years’ duration of symptoms. 
The calculus was removed by suprapubic cystotomy, 
was composed of urates, measured 2 by 1% inches, 
and weighed 1 ounce, 1 drachm. Recovered. 

CASE 1913-25, male, age 53, of San Ning, a 
laborer; 114 years’ duration of symptoms (patient’s 
report). Through a suprapubic cystostomy; the 
calculus composed of urates and phosphates, frag- 
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ments was removed. It weighed 14 ounces. 
patient recovered. The stone was adherent to the 
bladder mucosa. Suppurative cystitis and abscess. 

CasE 1918-24, male, age 24, from San Ning, a 
farmer; 17 years’ duration of symptoms. Supra- 
pubic lithotomy. Recovered. 

CasE 1914-28, male, age 24, of P’un Ue district, 
a farmer; 20 years’ duration of symptoms. The 
stone composed of calcium oxalate and _ urates, 
measured 9.2 by 7 by 7 centin ete’s, weighed 298 
grams, was removed by suprapubic cystotomy. Re- 
covered. 

CaAsE 1916-1380, a male, age 65, farmer. He 
had had gonorrhcea to years previous, with com- 
plete retention for 2 days, stricture, hypertrophied 
prostate, hemorrhoids, double complete inguinal 
hernia, 8 small vesical calculi. A suprapubic lith- 
otomy and prostatectomy were done “nd the patient 
died a few days later. 

CASE 1914-217, a male, age 9 (Chinese reckon- 
ing, plus 1 year as compared with western), from 
Tsing Uen, a farmer boy; 5 vears’ duration of 
symptoms, hematuria, dysuria, sediment in urine, 
ova of ascaris in faces, entered the hospital April 
18. On April 21, by perineal section 2 calculi, 1 
dumbell-shaped of uric acid and sodium urates were 
removed. On May 6, 13 days after operation the 
patient was discharged cured with the wound com- 
pletely healed. Highest temperature after opera- 
tion was 37.4°. 

CasE No. 1919-448, a male, age 4o, from the 
district of Sz Wui, a farmer; duration of symptoms 
given as 2 years, with dysuria, frequency, interrup- 
ted micturition, pain in bladder, hematuria (after 
walking); constipated, prolapse on mucous mem- 
brane of rectum; cough; urine, yellow, acid, speci 
fic gravity 1 012; albumin, sediment; feces, ova of 
ankylostomum duodenale; fairly well nourished; 
circulatory and _ respiratory systems, negative; 
blood pressure 105-65. The patient was admitted 
March 24; operated upon by suprapubic cystotomy 
and lithotomy March 27; discharged cured April 
10. The wound healed by first intention with no 
leakage. Highest temperature 37.4°, the day after 
operation. 

CasE No. 1919-2067, a male, age 12, from the 
district of Hoi Ping; a school boy; admitted to the 
public ward November 3. Duration of symptoms 
stated to be 3 years. First symptom was hematuria, 
then sharp cutting pains along the urethra and glands, 
particularly at the end of micturition, sudden inter- 
ruption of the stream with pain, some fever at times, 
passed one small stone, complains of urine being 
dirty and foul. When urination is stopped, he had 
great pain which caused him to press upon his peri- 
neum with his heel. He found he could pass his 
urine best when lying upon his back. He was con- 
stipated at times, at other times defecation and 
micturition took place simultaneously, and there 
was prolapse of the rectum. The boy studied in the 
mornings, and was in the fields in the afternoons. 
His symptoms commenced in the summer and were 
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worse in the following spring and summer. He had 
never noticed pain in the back or loins. He was fond 
of swimming in the summer. Examination of the 
urine before operation showed color yellow, reaction, 
acid (10 per cent), sediment, scanty amounts al- 
bumin. In the faeces, were ova of ascaris lumbri- 
coides, leucocyte count 8 700. Blood pressure 110-60. 
Hemoglobin, 70 per cent. Medication expelled 
7 ascaris worms. On November 6, a suprapubic 
cystotomy was done and bladder sutured. A cal- 
cium oxalate calculus was removed, measuring 2.5 
by 2.5 by 2 centimeters in diameter, weighing 11 
grams. Postoperative urinalysis showed urine yei- 
low, acid, specific gravity 1,004, slight albumin and 
sediment. The faces, were negative. On fifth day, 
the temperature 38°; seventh day, 40°; ninth day, 
38° (malaria). Quinine brought the temperature 
down to normal. The catheter was removed on the 
third day. The wound was soundly healed on the 
ninth d:y. Th: pttient was discharged cured on the 
twelfth day after operation, having been in the hos- 
pital for 15 days. 

CASE 1919-1919, a male, had a piece of straw 
introduced into his bladder per urethram by a Chi- 
nese quack 3 months previously. The straw, 19 
centimeters in length was extracted from the urethra 
encrusted with uric acid and urate salts, 1 centi- 
me'er in diameter, weight 3 grams. 

Case No. 1919-111, a male, age 80, with a urethral 
calculus, had had a partial amputation of the 
penis for malignancy 7 years previous. 

CasE No. 1917-1016, a male, age 59, of Shun 
Tak district, was admitted to the hospital on Sep- 
tember 9, complaining of painful micturition, which 
commenced 1 year ago, which is aggravated by 
walking and which also causes hematuria. There 
was frequency of urination. The patient was well 
nourished, the heart and lungs were negative. 
Blood pressure 128-76. Urinalysis showed specific 
gravity 1,010, acid reaction (30 per cent), albumin, 
sediment, blood cells. Faces contained ova of 
ankylostomum duodenale and tricocephalus dispar, 
amoecbe of dysentery, and tenia solium. Treat- 
ment, vermifuges, urotropin and soda bicarbonate, 
bladder irrigations. September 11 operation, 
suprapubic cystotomy. A calculus was extracted, 
the bladder sutured with chromic gut, a prevesical 
drain inserted for 48 hours, the abdominal wall 
wound closed with through and through sutures of 
silkworm gut, inlying catheter left im situ for 3 days. 
The wound healed by first intention, and the patient 
was discharged cured on September 21, the tenth 
day after operation. Highest postoperative tem- 
perature 37.4°. 

CASE 1918-1912, a male, age 8, of Pun Ue dis- 
trict, was admitted on December 7 with complaints of 
pain in the bladder, dysuria, and hematuria for the 
past 3 years. Urine was yellow, acid, 1,01c (no 
albumin or glucose). Faces contained ova of ascaris 
lumbricoides. Suprapubic cystotomy and lithotomy 
December 10. The bladder was sutured. The 
wound healed by primary union. Highest tem- 
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perature after operation, 38°, third and fourth days. 
The patient was discharged on the eleventh day 
after operation, having been in the hospital for 14 
days. 

CasE No. 1918-1927, male, age 5 (Chinese reck- 
oning, 4 western), of P’un Ue district, the son of a 
fisherman, was admitted on December 12, complain- 
ing of painful micturition, hematuria, pain in blad- 
der when walking, rectal tenesmus, and prolapse of 
the rectal mucosa with defecation. The patien! 
was well nourished, but suffered very great pain. 
Suprapubic cystotomy December 14. The wound 
healed by first intention. Highest temperature after 
operation, 37.4° on the second day. Discharged 
cured on the twelfth day after operation, December 
26, having been in the hospital for 14 days. 

CasE No. 1919-1961, male, age 9, the son of a 
farmer residing in the district of Ko Ming, was admit- 
ted on October 17 having had symptoms during the 
previous 8 years, of dysuria, sudden interruption of 
urination, with pain, of having passed sand, fre- 
quency and urgency of micturition, and partial 
prolapse of the rectum with defecation. Urinalysis 
yellow, alkaline, specific gravity 1,010, albumin. 
Feces showed ova of ascaris, passed 1 worm. Supra- 
pubic cystotomy October 20. The bladder was 
sutured, and prevesical drain and retention catheter 
inserted. Highest postoperative temperature, 37.4° 
for 1 day. Primary union of wound. The patient 
was discharged on the fourteenth day after operation 
December 31, having been in the hospital for 17 
days. The calculus consisted of urates and phos- 
phates, was 3.5 by 3 by 2 centimeters in diameter. 
and weighed 18 grams. 

CasE No. 1919 887, male, age 11, the son of a 
farmer from the district of San Wui, was admitted 
to the hospitalon May 28 with complaints of dysuria, 
sudden and at times complete stoppage of micturi- 
tion and hematuria, from which he had suffered for 
over a year. The patient weighed 40 pounds. A 
stone was felt and heard with the searcher. The 
urine was yellow, acid, 1,020, a little albumin was 
present, and there was sediment. Faces showed ova 
of ascaris. Suprapubic cystotomy and lithotomy 
June 7. The bladder was sutured with chromic gut 
and a prevesical drain was inserted for 48 hours, an 
inlying catheter for 4 days. The wound healed by 
first intention and the patient was discharged cured 
June 18, 11 days after operation, having been in the 
hospital for 21 days—1o days before and 11 days 
after operation. The highest temperature was 
37-6° immediately after the operation, descending 
to normal on the fourth day, by lysis. 

CasE No. 1919-1528, a male, age 42, a farmer, 
from the district of Wei Chau, was admitted to the 
hospital on August 17, with complaint of symptoms 
which he stated had lasted for 114 years, of pain 
during and chiefly at the end of micturition, pain in 
the bladder when he walked, and dirty urine; and 
with some prolapse of the rectal mucosa with defeca- 
tion. The urine was yellow, acid, specific gravity 
1,020, sediment. Feces contained ova of ascaris. 
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Leucocyte count 12,300. Hamoglobin 68 per cent. 
Erythrocyte count 4,890,000. Operation, August 
23 after 6 days of urotropin, bladder irrigations with 
weak potassium permanganate solution, soda _bi- 
carbonate, and the worms expelled by the adminis- 
tration of santonin and calomel. Suprapubic cys- 
totomy was done under chloroform anesthesia by 
J. O. Thomson and K. M. Chau, W. M. Foo, anes- 
thetist. The bladder was closed with 2 layers of 
continuous chromic gut sutures with through-and- 
through prevesical drain. We inserted an inlying 
catheter and closed the abdominal wall with sutures 
of silkworm gut. Primary union of the wound. 
Highest postoperative temperature 38°, first and 
sixth days after operation. Postoperative urinalysis; 
reaction, acid, specific gravity 1,020, no albumin or 
sediment. The patient was discharged cured on the 
twelfth day after operation on September 5, hav- 
ing been in the hospital for 6 days before and 13 
days after operation. 


COMPLETE STATISTICS 

Three thousand, four hundred and ninety- 
two operations for calculus of the urinary or- 
gans have been performed in the Canton 
Hospital, by far the greater number since 
1870. 

Two thousand, nine hundred and sixty-two 
were vesical (bladder), 409 urethral, 116 pre- 
putial, and 5 renal. Several cases had both 
vesical and urethral calculi, and 4 cases in 
addition had calculus in the scrotum. 

Two per cent of the cases were females. 
Seventy-one per cent were of the laboring 
class (50 per cent farmers), 16 per cent mer- 
chants and 4 per cent students, and the bal- 
ance children under 10 years of age, also 
mainly of the farming class. 

The patients were residents of 38 different 
districts. Ninety per cent were from within a 
radius of 60 miles from Canton, within or 
upon the borders of the delta. Thirty-two per 
cent came from the 2 districts nearest Can- 
ton. Very few were residents of Canton city. 

Forty-three per cent were under 20 years of 
age, 41 per cent from 20 to 50, and 14 per cent 
over 50 yearsold. Twenty-five per cent were 
under 10 years of age, 18 per cent from 11 to 
20, 14 per cent from 21 to 30, 15 per cent from 
31 to 40, 11 per cent from 41 to 50, g per cent 
from 51 to 60, 4 per cent from 61 to 70, 0.8 per 
cent from 71 to 80 and 1 case 81 years of age. 
The youngest was 2 years old. There were 
3 of this age that recovered. The oldest was 
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81 years. There were 3 of 80 years. The old- 
est that recovered was 80 years old. 

The longest known duration of symptoms 
in the vesical cases was 31 years, in the ure- 
thral, soyears. Theaverage duration (vesical) 
was 31% years. Twenty per cent of the cases 
were of more than 5 years’ duration; of these 
25 per cent were of over 10 years and 4 per 
cent of more than 20 years’ duration of symp- 
toms. 

One hundred and forty cases had multiple 
stones (vesical), 1 had 155 stones, other cases 
30, 23, 20, 14, 10, 9, 8, 7, 4 (15 cases), 125 
cases had 2 or 3 calculi. 

The heaviest stone weighed 14 ounces, the 
average weight was 7)4 drachms, and the 
total weight of the vesical calculi was 2,254 
ounces. 

Chemical composition. Seventy-eight per 
cent of uric acid and urates, 5 per cent of 
phosphates, 4 per cent of oxalates, 1 per cent 
of oxalates and urates. There were 3 calculi 
of calcium carbonate, 2 of xanthin and 2 of 
cystin. The urates were of sodium, ammon- 
ium, and potassium, the phosphates chiefly of 
calcium, some triple, the oxalates usually of 
calcium, some of sodium. One stone was of 
calcium oxalate coated with calcium carbon- 
ate. 

Patients with uric acid calculi were resi- 
dents of 25 different districts throughout the 
province, urates from 21, oxalates from 21, 
calcium phosphates from 13, triple phosphates 
from 11, calcium carbonates from 4, xanthin 
from 2, and cystin from 2 districts. 

The multiple stones were of uric acid, urates, 
oxalates, and phosphates. 

Of the cases with duration of symptoms of 
over 10 years, 81 per cent had calculi of uric 
acid or urates, g per cent of phosphates, 
5 per cent of oxalates, 3 per cent of oxalates 
and urates. 

No change of residence, work, habit, or 
diet could be elicited to account for the chemi- 
cal change from oxalates to urates or vice 
versa. 

One patient possessed 124 preputial calculi. 
Another had 291 stones in a sac communicat- 
ing with the urethra, of 20 years’ duration. 

Some stones were rough, particularly the 
oxalates (mulberry), others smooth. They 


may be ovoid (usually), round, triangular, 
dumbell, jointed (ball and socket), or irre- 
gular in shape. If multiple they are usually 


facetted. The rough stones are usually 
covered with blood. 
Oxalates. One hundred and twenty cases 


were from 21 different districts. The oldest 
was 64 years of age, the youngest 3. The 
average age was 22 years. One to 15 years of 
age, 45 per cent; 16 to 50, 45 per cent; over 
50, 5 per cent. The duration of the disease 
was from 6 months to 20 years, average 512 
years. The average weight of the calculi was 
7 drachms. The death rate from operation 
was 3.8 per cent. Seventy per cent were far- 
mers, 20 per cent students, and 8 per cent mer- 
chants. The largest oxalate stone was 314 by 
214 inches in diameter. There were a few 
cases of more than one stone, either 2 or 3. 
The calculi were of calcium or sodium, mainly 
the former. A few were combined with uric 
acid or urates, some coated with phosphates. 

Operations. Vesical. One thousand, nine 
hundred and ninety cases, or 72 per cent, were 
operated upon by perineal section, either 
median or lateral; 384, or 14 per cent, by 
lithotrity or litholapaxy (since 1879, 330 cases 
or 12 per cent by litholapaxy with the Bigelow 
or Forbes instruments, with the same opera- 
tive mortality as the whole series of lithotri- 
ties and litholapaxies); 350 cases, or 13 per 
cent, by suprapubic cystotomy, and less than 
I per cent of cases by vaginal cystotomy (3), 
suprapubic and perineal cystotomy (3), supra- 
pubic and vaginal cystotomy (2), lithotrity 
and perineal section (2). 

Some of the cases also required prostatec- 
tomy, urethrotomy for stricture, circumcision 
for phimosis, multiple incisions for extrava- 
sation of urine, cauterization and secondary 
suture for fistula. 

The total mortality was 8.1 percent. Fifty- 
one per cent of the cases that died suffered 
from pre-existing disease or complications or 
postoperative complications not related to 
the operation. Deducting these, the death 
rate would be 3.9 per cent. 

The death rate for the suprapubic opera- 
tions was 7.8 per cent. In the earlier years. 
however, this operation was only performed 
as a last resort. Excluding these cases and 
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the number that had pre-existing complica- 
tions or concomitant diseases, the death mor- 
tality was 3 per cent. 

The operative mortality in cases of perineal 
section was 7.9 per cent; uncomplicated, 3.8 
per cent. 

For the lithotrities and litholapaxies, it 
was 9 per cent, uncomplicated 4.4 per cent. 


Twenty-five per cent of the cases that died were 
under 20 years of age; 47 per cent from 20 to 50; 
28 per cent over 50 years old. 

Of the suprapubics 28 per cent were under 20 
years of age; 44 per cent from 20 to 50; 28 per cent 
over 50 years old. 

Of the cases operated upon by perineal section that 
died, 28 per cent were under 20 years of age; 48 per 
cent from 20 to 50; 24 per cent over 50. 

Of the deaths after the crushing operations 43 per 
cent were between 20 and 50 years old; 57 per cent 
over 50. 

(In 34 per cent of the total number of cases opera- 
ted upon, the calculus weighed over 1 ounce. In 
20 per cent of the total cases [vesical] the duration 
of disease was of over 5 years’ duration, the average 
being 314 years.) 


Litholapaxies. From 1879 to 1896, 226 
cases were operated upon with the Bigelow 
instruments, and from 1897 to date, with the 
Forbes apparatus, 104 cases, making a total 
of 330 cases. The mortality was g per cent. 
The deaths were due to cystitis, uremia, peri- 
tonitis, septicemia, malaria, dysentery, col- 
lapse, recurrence. In a few cases the opera- 
tion was discontinued, and occasionally some 
other type of operation performed. The larg- 
est stone crushed was 1 ounce in weight. 
Ninety-five per cent of the calculi consisted 
of uric acid or urates, frequently coated 
with phosphates. Half a dozen of the stones 
were composed of oxalates. The complete 
operation was usually performed at one sitting. 

Complications which were the cause of death, 
in order of frequency: suppurative cystitis, pyelo- 
nephritis, multiple calculi, dysentery, postgonor- 
rheeal stricture with extravasation of urine, cardiac 
disease, exhaustion, hemorrhage, peritonitis, mal- 
aria, fever, uremia, cariorenal disease, shock, 
anemia, septicemia, multiple complications, peri- 
carditis, pyemia, perineal abscess, tubercular peri- 
tonitis, pneumonia, influenza, apoplexy and paraly- 
sis, hypertrophied prostate. 

As illustrations of multiple complications 
may be mentioned: a male, age 65, with high 
blood pressure (150 systolic), greatly hyper- 


trophied prostate, complete retention, had 
155 small vesical calculi of uric acid, weighing 
24 grams, right-sided complete oblique in- 
guinal hernia and double hydrocele; tuber- 
cular spine with kyphosis, cystitis, and pyelo- 
nephritis. , 

A male with postgonorrhoeal stricture, 
complete retention. hypertrophied prostate, 
had 8 vesical calculi, inguinal hernia and 
hemorrhoids. 

A male, age 56, 16 years’ duration, com- 
plete retention, postgonorrhoeal stricture, 
pyelonephritis and suppurative cystitis, had 2 
calculi. Cystitis and pyelitis, 20 years’ dura- 
tion, 10-ounce stone. 


Complications due to pre-existing, concomitant and 
postoperative recrudescence of disease are legion: 

General: Eye diseases, from trachoma to total 
blindness. Middle ear disease, tonsillitis, cleft 
palate. and hare lip. Gonorrhoea and its sequela, 
syphilis and its sequela, chancroid bubo (the agri- 
cultural class are relatively free from venereal 
diseases, but they are quite common among city 
residents); icterus, dysentery, splenomegaly (mal- 
arial and Banti), beriberi, opium addicts, appendi- 
citis, cardiac and renal disease, hernia, tuberculo- 
sis of peritoneum and of spine, pleurisy, pericarditis, 
osteomyelitis, tubercular kidney, orchitis, influenza, 
pneumonia, vesicovaginal fistula, hydrocele, phthi- 
sis, intestinal parasites. A case with 31 years’ dura- 
tion of symptoms brought to the hospital in 1917 
was unconscious; bladder mucosa was gangrenous. 

Local: Calculus adherent to mucosa of bladder, 
perineal abscess, fistula, multiple calculi, both 
urethral and vesical calculi, multiple calculi in a sac 
opening into the urethra, calculus in the scrotum, 
stone ulcerated through bladder wall into vagina, 
ulcerated through the suprapubium, double bladder. 

One patient, a boy, had been gored in the perineum 
12 years previously. There was a persistent sinus, 
and the stone was found between the bladder and 
rectum, having ulcerated through the bladder wall. 
Encysted calculus, complete retention, stricture, 
extravasation, sloughing tissues of suprapubium 
and scrotum, including testicle; recurrence, several 
cases (3 times at varying intervals of from 6 months 
to 12 years), phimosis, congenital and secondary to 
venereal disease, small meatus, hypertrophied pros- 
tate, vesicovaginal fistula, cystitis, pyelitis, pyelo- 
nephritis, hemorrhoids, prolapse of rectal mucosa 
or of the rectum, lacerated rectum, hemorrhage, 
cedema of prepuce, bed sores, eczema, skin diseases 
of all varieties, previous amputation of penis for 
cancer, umbilical hernia, gangrenous condition of 
mucosa. 

One case had 4 varieties of intestinal parasites, 
namely amceba of dysentery, tape-worm, tricho- 
cephalus dispar, and ankylostomum duodenale. 
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The condition is not hereditary. The great 
majority of the calculi appear to be primarily vesi- 
cal. Very few complain of renal colic, or have symp- 
toms of obstructed ureter. In one case a small 
second calculus was found emerging from the ureter, 


however. Five cases of renal calculus have been 
treated. 
* CONCLUSIONS 


In deciding upon the operation to be per- 
formed, it is necessary to take into considera- 
tion the general condition of the patient, the 
age and the condition of the urinary tract, 
also the size, consistency, and mobility of the 
stone. 

For the general surgeon, with a compara- 
tively small experience in stone work, cystot- 
omy should undoubtedly be the operation 
of choice in most cases. It can be performed 
rapidly, and with safety. The whole operative 
field is visible. Peritonitis can be avoided by 
careful retraction of the peritoneal reflection 
and in the case of a large calculus by fractur- 
ing or crushing it prior to extraction. There 
is but little probability of recurrence. It is 
the operation of necessity with a large, hard 
stone or abnormality or disease of the urethra, 
prostate, or bladder. The operative mortality 
in 350 unselected cases was 7.8 per cent or, 
excluding the earlier cases in which it was the 
operation of last resort and the cases in which 
there was pre-existing or concomitant disease, 
3 per cent. 

Perineal section, median for small stones, 
and lateral for larger, can be performed most 
rapidly, gives excellent drainage for cystitis, 
and is the operation of choice for medium- 
sized stones impacted in the prostatic ure- 
thra. The dangers are hemorrhage, lacera- 
tion of the rectum and fistula; sterility and 
stricture are possibilities, but rarely seen. 
Before puberty the bladder is small and more 
of an abdominal organ, so that it is more 
difficult to find and retain it through the 
perineal route than through the suprapubic. 
Recurrences are rare. The mortality in 1,990 
cases was 7.9 per cent, or in the uncomplicated 
cases, 3.8 per cent. 

Litholapaxy is preferred by probably the 
majority of urologists. A large practice is 
necessary in order to acquire skill. It is 
indicated in adults, with a healthy bladder 
and normal prostate and urethra, for calculi 


of small or medium size and hardness (uric 
acid or urates). It is contra-indicated in 
large and hard or soft stones, encysted calculi, 
cystitits, abnormality or disease of the pros- 
tate or urethra. It requires time. Drainage 
may not be satisfactory, the bruising of the 
urethra may cause urinary feverycystitis may 
follow, or the bladder-may be ruptured. Re- 
currence is more frequent than in the other 
types of operation. The mortality in 384 
cases of lithotrity and litholapaxy—(330 cases 
by litholapaxy) was 9 per cent — uncompli- 
cated 4.4 per cent. 

Personal preference, experience and skill, 
and selection of cases will account for favor- 
able statistics in almost any variety of opera- 
tion. Infemalesasmall calculus may be extrac- 
ted per urethram, or crushed and evacuated. 
Primary union may be expected after supra- 
pubic lithotomy if the bladder is closed. 
Vaginal cystotomy should only be performed 
as a last resort, because a possible resulting 
fistula may be difficult to cure. 

Urethral stones if near the meatus should 
be extracted; if in the membranous or pros- 
tatic urethra should be pushed back into the 
bladder and dealt with as a vesical calculus. 
A stone impacted in the penile urethra which 
would lacerate the organ were it roughly 
dragged out, should be removed by ure- 
throtomy. The bladder should always be 
sounded, cystoscoped, or X-rayed for possible 
vesical stones. 


In healthy individuals, for any type of operation, 
the administration of a general anesthetic secures 
complete relaxation, assuring safety and speed. 
For cases with cardiac or renal insufficiency or sepsis 
from extravasation of urine or other complications, 
local or spinal anesthesia will serve. 


Etiology. It seems probable that a number of factors may combine 
to cause calculus of the urinary organs. The following may be included 
among them, with respect to the primary calculi: 

Eighty per cent of the cases were from the farming and laboring 
class, living for the most part in small villages throughout the delta 
region (ninety per cent). Forty-three per cent were under 20 years of 
age and 25 per cent under 10 years old. The disease may, however, 
develop at any age. from 2 to 80 years. The majority (08 per cent) were 
males. (Probably the short, relatively wide and dilatable female 
urethra allows the calculi to pass easily; furthermore the Chinese 
women do not readily allow examination. The women labor as long 
and as hard as the men, and under the same conditions.) 

The greater number ‘of the patients state that their symptoms com- 
menced in the spring or summer. The weather is then hot and humid. 
The laboring classes are at work in the open, under a blazing sun. they 
perspire profusely, and the urine therefore becomes highly concen- 
trated and acid. The loss of moisture is replaced by the drinking of tea 
made with unfiltered river or well water, boiled. Spring water is seldom 
used in the delta. The children usually attend school until they are 
10, or possibly until they are 15 or 17 years old, but many spend most 
of the day in the open watching the cattle. They are cold in the winter 
and hot in the summer. 
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Intestinal parasites were found in 98 per cent of the cases admitted 
within the past few years. Diseases of the digestive tract and malarias 
are very prevalent. (Intestinal stasis and bilharziosis are not common). 

As a rule two or three meals a day are eaten, at long intervals. Rice 
is the staple, two to four bowls being taken per meal. Vegetables, in- 
cluding bean curd, fish, and occasionally meat are eaten with the rice. 
Very little liquid is taken with the meals, which are eaten quickly. 
Since 78 per cent of the calculi are composed of uric acid and the urates 
of sodium and ammonium and potassium, it is unlikely that lime in 
water or food is relevant 

In regard to the oxalates, it is stated that the ingestion of certain 
articles of food that contain vegetable acids leads at once to the deposi- 
tion of large amounts of calcium oxalate in the urine. Fruit eating may 
be a factor. The exciting cause may be an excess of oxalates or deficient 
acid phosphate of soda to hold the oxalate in solution. 

The exciting cause of primary calculus is considered to be the deposit 
of uric acid or the acid urates, caused by the presence of a large amount 
of uric acid in the urine (either exogenous, from the ingestion of large 
amounts of nitrogenous food, or endogenous, from metabolic processess) 
—high degree of acidity of the urine, and the presence of little salt and a 
small amount of pigment. Irritation of the urinary tract is thus caused, 
with infection, the secretion of mucus, and the detachment of necrotic 
tissue, with hemorrhage which forms a nucleus upon which the salts 
are deposited in layers upon a structure of albumoid and colloid sub- 
stances. A foreign body in the bladder is frequently found to form a 
nucleus. There may be more than one nucleus. 
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The secondary deposit of the phosphates of calcium or of ammonium 
and magnesium (triple) is obviously due to the cystitis and alkaline 
urine. It may be due to retention and residual urine from obstruction 
due to stricture, hypertrophied prostate, phimosis, or from atony of 
bladder. 
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AN ANALYSIS OF ONE HUNDRED CASES 
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Visiting Obstetrician, Harlem Hospital 
AND 
EDWIN G. LANGROCK, M.D., New York 
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N considering placenta previa from any 
standpoint, the accoucher is immediately 
confronted with a very complex problem; 

complex, because of the diversity of factors 
that must be considered. The age of the 
patient must be noted, as well as her parity; 
the period of gestation and the type of previa 
play an important réle; the condition of the 
mother and baby when first seen, as well as 
the number of living children the mother 
already has; the amount of cervical dilata- 
tion; condition of the membranes; the pres- 
ence or absence of labor, all must be correl- 
ated before any plan of treatment is insti- 
tuted. It will be seen that in few obstetrical 
complications must one’s judgment be as 
unfailing as in placenta previa, especially 
since the complication may demand any 
obstetrical operation from simple rupture of 
the membranes to cesarean section. 

The analysis which follows, aims to take 
into consideration all of the above factors. 
Our analysis further aims to be of practical 
value in that it is entirely clinical in scope. 


In Table III it will be noted that there were 
17 primipare, 78 multipare, and 5 patients 
in whom the parity was not known. There 
were almost five times as many multipare as 
primipare. 

There were 58 marginal previas (10 in 
primipare, 47 in multipare): 25 of central 
type (6 in primipare, 16 in multipare); 12 
lateral previas (1 in primipare, 11 in multi- 
par); and there were 5 of unknown type. 

Twenty-five per cent of the cases then, 
were of the central type. From the table, 
we note that 33 per cent of all cases were at 
or near term, and per cent were in the 
last month of gestation. It will be seen that 
bag and version were used in 23 cases, etc. 


MATERNAL MORTALITY 


In our series of 100 cases, there were 9 
maternal deaths. 


Case 1. VI-para at 8 months with a marginal 
placenta previa. Treated by version. Causes of 
death in this case, on the eighth day, were tubercu- 
losis and inanition; an unavoidable death. 
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CasE 2. VIII-para at 714 months with a central 
placenta previa. The patient was exsanguinated 
when first seen and treated by manual dilatation 
and version. We believe that a case of this type 
should be treated by cesarean section, performed 
as rapidly as possible, with through-and-through 
sutures of the abdominal wall to save time. 

CasE 3. II-para of unknown period of gestation 
and unknown type of previa. Treated by de Ribes 
bag and version. The patient died 2 hours after 
delivery, from shock, bleeding, and exhaustion. We 
are of the opinion that the plan of treatment used 
in this case, in spite of the unfortunate outcome, is 
the mode of procedure generally to be advised. 

CasE 4. V-para of unknown period of gestation 
with central placenta previa, the cervix admitting 
two fingers when the patient was first seen. Treated 
by de Ribes bag. and version. Considering the type 
of previa, the multiparity, and the amount of dila- 
tation when first seen, we believe the patient was 
treated in the most conservative way. 

CasE 5. Primipara at term with a central pla- 
centa previa, the cervix four fingers dilated when 
first seen. Treated by version. This treatment was 
conservative though czsarean section should be 
considered in a case of this type. 

CasE 6. II-para of unknown period of gestation 
with a marginal placenta previa. Treated by man- 
ual dilatation and version. This patient died of 
sepsis, a most unfortunate and unavoidable com- 
plication in any large series of obstetrical cases. 

CasE 7. Multipara at term with a central pla- 
centa previa. Treated by de Ribes bag and version. 


Considering the parity of the patient the use of the 
bag followed by version, was the conservative plan 
of treatment. This woman bled to death by con- 
tinued hemorrhage from the placental site, which 
might have occurred even though cesarean section 
had been the procedure chosen. At autopsy no 
cervical laceration or uterine rupture was found. 
Case 8. III-para with a marginal placenta pre- 
via who had a 6 months’ abortion. Treated by man- 
ual dilatation and version. In our opinion the 
operation of manual dilatation and version is usu- 
ally unwise and extremely dangerous. Our rule in a 
case of this type and at this period (6 months) is 
invariably the use of the modified de Ribes bag. 
Case g. VIII-para at term with a central pla- 
centa previa. Treated by version. The case was 
unfavorable, in that she had bled profusely before 
admission to the hospital. Although a conservative 
podalic version was done, there being no further 
hemorrhage during delivery, the patient died of 
continued bleeding from the placental site. A post- 
mortem revealed an intact cervix and uterus. 


At this point we note the fact that of the 7 
fatal cases, where the variety of previa was 
known, 5 were of the central type. 

The total mortality then was 9 per cent, 
of which 8 deaths were in multiparz, making 
the mortality of all multiparze 1o per cent. 
One primipara died, giving a mortality in all 
primipare of 5 per cent. Excluding the case 
in which the patient died of tuberculosis and 
inanition, the maternal mortality is 8 per cent. 
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FETAL MORTALITY IN PRIMIPARZ 

There were 17 cases of placenta previa in 
primipare, with to still-births, 57.6 per cent. 

Of this series three babies were dead when 
the patient was first seen, and seven were 
(presumably) alive. Of the three dead babies, 
one was a case of 6 months’ abortion. In 
another case at term no life had been felt for 
3 days antepartum, and no foetal heart could 
be heard. In another patient, at 7 months, 
the cord was prolapsed and pulseless when the 
woman was first seen. 

Of the 7 cases in which the babies were 
alive, 1 patient was at 7 months, 2 at 7% 
months, and 4 were at term. The three pre- 
mature babies would probably have been lost 
in any event, one being a case of prolapsed 
cord and transverse presentation. 

Histories of the four term cases follow: 


CasE 1. Patient entered the hospital with central 
placenta previa, the cervix four fingers dilated. 
Version was the most conservative plan of treat- 
ment, but unfortunately the mother died also. 

CasE 2. Primipara at term with central placenta 
previa and one finger dilatation. Unquestionably 
patient should have been treated by cesarean sec- 
tion instead of podalic version. 

CasE 3. Lateral placenta previa. 
manual dilatation and version. 

CasE 4. Marginal placenta previa. Treated by 
bag and version. 


Treated by 


In the analysis of these 10 cases, we believe 
that the method of procedure was faulty in 
but one, which as we have already stated 
should have had cesarean section. 

Taking into consideration only those cases 
in which the patient had proceeded beyond 
714 months, and where the babies were alive, 
there were 4 deaths, or 23.5 per cent. 


FETAL MORTALITY IN MULTIPARE 

There were 78 cases of placenta previa in 
multipare with 53 foetal deaths, 68 per cent. 

Of this series, 21 were pregnant 7 months 
or less, and 4 were 7% months pregnant. 
Three foetus were macerated (2 at term and 
1 of unknown period) and in addition to these, 
2 babies at term were dead when the patient 
was first seen, making a total of 30 patients, 
in whom the babies were dead or were practi- 
cally certain to be lost in any event. 


wm 
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Taking into consideration, however, only 
those cases in which the patient had pro- 
ceeded in her pregnancy beyond 714 months, 
there were still 23 deaths, or 29 per cent, a 
large mortality. Of these 23 foetal deaths, we 
feel that in 3 cases of central placenta previa 
at term cesarean section might have been 
chosen. This operation would have saved all 
of the babies and possibly all of the mothers, 
one having died after version. While we do 
not advocate cesarean section as a routine 
procedure in cases of placenta previa in multi- 
pare at or about term, we believe that the 
patient should have the opportunity of elect- 
ing the procedure, should she be most desirous 
of obtaining a living child, with slight addi- 
tional risk to herself. 


FETAL MORTALITY IN UNKNOWN PARITY 

There were 5 cases of placenta praevia in 
women of unknown parity. Of this series 
there were 3 deaths, 60 per cent; 2 were at 
7 months, both central placenta previa; 1 a 
6 months’ abortion. 

To summarize: in 17 primipare there were 
10 deaths, 57.6 per cent; in 78 multipare 
there were 53 deaths, 68 per cent; in 5 cases 
of unknown parity there were 3 deaths, 60 
per cent, giving anaverage in all of 66 per cent. 

Deducting 39 cases in which the foetus was 
dead or where foetal death would probably 
have occurred in any event, we have a cor- 
rected foetal mortality of 27 per cent. 

When one considers that the foetal mor- 
tality in breech extraction under ordinary 
circumstances during the last month of preg- 
nancy is in the neighborhood of 15 to 20 per 
cent, the number of foetal deaths in placenta 
previa in our series of 100 cases (27 per cent), 
the vast majority of which were extracted by 
version, is surprisingly low. 


TREATMENT 
The treatment of placenta previa must 
depend to a considerable extent upon the fol- 
lowing conditions: age, parity, period of gesta- 
tion, type of previa, amount of cervical dila- 
tation, condition of the patient, condition of 
the infant, number of living children, and 
finally the surroundings of the patient and 

surgical experience of the operator. 
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TABLE IV.—-FC@TAL MORTALITY 
PERIOD OF GESTATION 








MULTI- Un- 


PARA 10| PARA 53) KNOWN | TOTAL 


| 
| 
| 
| 








6 months abortion. . . | I 9 
6% to 7 months 2 12 
| 
| 
| 
| 








16 
7 to 8 months 12 14 
8 to 8% months 

Term. . , 
Unknown 


5 I4 


t 





TYPE OF PRAVIA 





Central. ... 3 I 
Marginal.... 5 2 
Lateral : ; I 
Unknown 2 
6 months abortion I | 9 I 




















Bag and version | I I 
Breech extraction j I 
Hick’s version | 
Version | 3 
Normal delivery | 
Partial podalic version | | : 2 
Cesarean section | } I | 1 
Forceps... . | | 2 | > 
Packing and b reech extraction I | I 
Manual dilatation and version. | 1 | 
Instrumental dilatation and} 
version } 
Bag | 
Bag and breech extraction | 
Pituitrin and normal delivery 
Manual dilatation and breech} 
extraction. . | I | 1 
Unknown (6 months aborton).. | I o | I } «1 


ANWwn 








Transverse presentaton..... I 








Prolapse of cord 2 1 6 








Antepartum death... . ’ 2 6 8 








Version would be the preferable plan of 
procedure in the large majority of cases of 
primipare and multipare with the cervix 
sufficiently dilated to admit the hand. Ex- 
traction of the child should be very gradual, 
except in those cases in which the cervix is 
fully dilated or nearly so. 

The introduction of the de Ribes bag with- 
out rupture of the membranes is generally 
indicated in any case with a small amount 
of dilatation. 

The forceps operation would be chosen 
only in cases of lateral placenta previa, with 
practically full dilatation, the vertex present- 
ing in the pelvis. 

Rupture of the membranes is indicated 
only in patients with marginal or lateral pla- 
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centa previa, where the bleeding is slight, 
and where the cervix is already well dilated. 

Packing is a temporary measure in an 
emergency until other obstetrical methods 
can be used. 

Pituitrin in small doses of 2 to 3 minims is 
a valuable therapeutic measure in cases 
where uterine inertia is present. 

Manual dilatation in placenta previa is, 
in our opinion, a plan of treatment very likely 
to result in laceration of the cervix, and as a 
rule it is to be condemned as dangerous. 

Cesarean section has a limited but well 
defined place in the treatment of placenta 
previa. In all primipara, at or near term, 
with central placenta previa with but slight 
dilatation of the cervix, and the infant in 
good condition, cesarean section offers the 
best result for mother and child, provided 
the operation can be performed under favor- 
able circumstances by a competent surgeon. 

This holds true also in a certain number of 
multipare where the patient elects to take 
the slight additional risk in order to have a 
living child. Again, let us consider the case 
of a multipara in the last 2 months of preg- 
nancy, with a cervical dilatation of three 
fingers, who has already bled a large amount, 
and who is in very poor condition. Five of our 
nine fatal cases were patients of this type, 
and the question naturally arises: Would 
not cesarean section have been a better plan 
of procedure? We have not performed czsar- 
ean section in this type of cases, but we are 
of the opinion that under the best surround- 
ings, a very rapid cesarean with through- 
and-through sutures of the abdominal wound 
to save time might give better results. 

The operation requires less time than ver- 
sion and extraction and is attended as a rule 
with small blood loss, and judging from a 
limited experience in c#sarean section for 
profuse bleeding in cases of accidental 
hemorrhage, we believe that the cesarean 
might be the operation of choice. 

Following any mode of delivery, we believe 
that the uterus and vagina should be firmly 
tamponed with iodoform gauze, in order to 
limit as far as possible, continued bleeding. 
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PAPILLARY ADENOCYSTOMA OF THE OVARY OF THE 
PSAMMOCARCINOMA TYPE 


By RICHARD H. MILLER, M.D., anp LOUIS E. VIKO, M.D., Boston 


From the Clinic of the House of the Good Samaritan. 


r NHE following case is reported as it 
presents features of remarkable inter- 
est both from the clinical and from the 

pathological point of view. Not only was 

the type of the new-growth unusual, but 
equally remarkable was the fact that during 
the whole course of the disease a total amount 
of 600,000 cubic centimeters of fluid, in 

882 tappings, was withdrawn from the patient. 

A perusal of the literature fails to reveal 
much in regard to the occurrence of this type 
of tumor in other parts of the body than the 
brain or meninges. In Ziegler’s Pathology 
we find: “‘Psammonata, or sand tumors, are 
sarcomata or fibrosarcomata of the dura, 
inner meninges, or pineal gland, which con- 
tain concretions of lime salts in greater or less 
abundance. Some of these concretions are 
similar in structure to normal brain-sand, the 
basis of their formation being concentric 
layers of cells which have undergone hyaline 
degeneration. Occasionally the chalky spher- 
ules lie inside of the individual cells which 
have later become calcified. Others are more 
of the nature of spicules and arise from the 
deposit of lime salts in connective tissue or 
blood-vessels which have undergone hyaline 
degeneration.” Ewing, in Neoplastic Diseases, 
page 296, states: “‘Types of endothelioma, 

4, perivascular: The cells surround definite 

vascular paths usually in concentric fashion, 

as in the dura mater. Psammoma or sand 
tumor, applies to this growth when the units 
are calcified.”” Endothelial psammona of the 
skin is described by Winkler. ‘‘This rare 
tumor occurs in the form of multiple hard 
nodules in the cutis or subcutis which follow 
the course of the nerves and may be traced 
down to the periosteum. They are probably 
derived from the endothelium of nerve sheaths 
and traces of nerve-fibers may persist. They 
belong in the group of psammoma of nerve 
trunks. They consist of concentric masses of 
endothelial cells which are often calcified.’’ 


According to Winkler certain cases of 
calcified endothelioma of the skin (Perthes, 
Linser, Volkmann) have a similar origin. 
Psammoma of deeper nerve trunks is more fre- 
quent.”” And, again, referring to psammoma 
of the spinal meninges, page 423: “‘ Psammoma 
arises from the spinal dura or arachnoid and 
usually produces a single firm, well encapsu- 
lated growth compressing the cord. Its pro- 
gress is slow and several years are commonly 
required to reach rather limited dimensions 
which seldom exceed 2 by 4 centimeters. Pres- 
sure on the cord begins early, motor or sensory 
symptoms are prominent and extensive second- 
ary degenerations are commonly established. 
In Stendeuer’s case the cord was completely 
severed in the course of two years’ growth. 
The tumors usually lie on the dorsal and lateral 
aspects of the cord, and chiefly in the lower 
half. The structure presents either a cellular 
or vascular form of sarcoma or a less cellular 
sclerosed tumor with much calcification. In 
the cellular forms there are many small canals 
surrounded by concentric layers of spindle or 
polygonal cells. Calcification of the walls 
of these small vessels may appear early when 
the tumors are cellular, yielding the ‘‘sarcome 
angiolithique” of Cornil and Ranvier. Very 
cellular forms of this tumor differ from the 
common spindle-cell sarcoma, chiefly in the 
presence of the calcific vessels. In late forms 
the growth may be largely composed of calci- 
fic granules and hyaline tissue.’”’ 

As ordinarily thought of, the psammomata 
are tumors, often multiple, or pediculated, 
of a fibrosarcomatous or endotheliomatous 
type, which have undergone calcification, 
the lime being deposited in variously shaped 
calcareous masses similar in appearance to the 
so-called brain-sand. These arise usually 
from the membrane of the brain or cord, 
sometimes in the pineal gland, often develop- 
ing in the choroid plexus. Most often they 
are in connection with the pia mater or under 
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the surface of the velum, and in the neighbor- 
hood of the transverse fissure, the summit of 
which is occupied by the pineal gland. The 
occurrence of this type of growth in other 
parts of the body is extremely rare, but it 
does occur. In Mallory, Principles of Patho- 
logical Histology, page 395, we find: ‘While 
these two forms of adenocystoma, and espe- 
cially the papillary type, are not infrequently 
malignant, and, therefore, to be classed as 
carcinoma, that term is usually reserved for 
malignant epithelial tumors of the ovary 
which grow in the solid form, that is, in which 
cysts are not present. The cells may grow 
in the form of glands, or they may be massed 
together. The stroma is often excessively 
abundant. Occasionally multiple concretions 
appear and become calcified (psammocarci- 
noma).” Page 275: ‘“‘Psammoma is a term 
often applied to tumors containing calcified 
hyaline concretions. Such sand-like material 
may occur in a variety of tumors, for example, 
dural endothelioma, carcinoma of the ovary, 
carcinoma of antrum of Highmore.”’ 


HISTORY OF CASE 

A married woman, with negative family and past 
history, began, in 1914, at the age of 40, to have 
epigastric distress, with constant soreness and a 
“heavy feeling” in the pit of the stomach. She was 
treated for several months for ‘‘ nervous indigestion ”’ 
without relief. Then a course of ‘‘ gastric ferments”’ 
was given without result. In July, of the same year, 
the abdomen began to enlarge rapidly, and 6 gallons 
of fluid were removed by tapping. At about the 
same time a laparotomy was performed, the follow- 
ing report being furnished by the surgeon: “She 
had tubercular peritonitis. Peritoneal cavity con- 
tained considerable free fluid; there were many small 
tubercles. Tubes and ovaries were tuberculous and 
matted together, so that removal was impossible. 
The fluid was evacuated, and the abdominal wall 
closed without drainage.” 

Ten days following the first tapping a small lump 
appeared at the site of the puncture and grew slowly 
—it never went away. 

Patient was quite well, following operation, until 
September, 1915, when she entered another hospital 
with fluid in the left chest, and 6 pints (?) were 
withdrawn. The following month in still another 
hospital, she was ‘“‘sweated until she was uncon- 
scious,” in a vain attempt to rid her of the fluid; 
then the left chest was tapped again. There followed 
three aspirations in the next 6 months, and in May, 
1916, fluid had to be withdrawn from both chests 
and abdomen. Thereafter until March, 1917, the 
left chest was tapped every 2 weeks. The report 


given us by the attending physician at that time is 
of interest: 

“Found coffee-colored fluid in left pleural cavity 
and reddish fluid on right. Physical examination 
after tapping showed no very marked abnormality 
and X-ray showed only increased hilus shadows on 
both sides with streaks extending from hilus across 
the chest and down to the diaphragm. She did not 
respond to o.1 milligrams of tuberculin, but gave a 
moderate general re-action to 1.0 milligrams, 
Wasserman test of blood negative. Tapping of the 
left side in ordinary manner gave rise to excessive 
pain probably on account of dislocation of mediasti- 
num. I have, therefore, been preceding the evacua- 
tion by hypodermic of 14% gram of morphine and 
have allowed the oxygen to flow in as the fluid flowed 
out, finishing with the intrapleural pressure equal 
to that of the atmosphere. The fluid on the left 
accumulated promptly; on the right it required 
longer intervals to accumulate, but whenever present 
lead to great subjective distress. Only when the 
ascites was excessive was it necessary to evacuate 
the fluid. 

“T have tried repeated reinjections of fluids with- 
out results. Tuberculin therapy has also been used 
without avail. I have taken her condition to be tu- 
berculous in origin although sputum has always been 
negative and repeated guinea-pig inoculations with 
pleuritic fluid did not affect the animals.” 

From March to August, 1917, with the exception 
of 5 weeks at the Massachusetts General Hospital, 
the patient was under the care of her local physician, 
who during this time aspirated the left chest every 
other day, removing at each time an average of 28 
ounces; and the right chest every 2 weeks, removing 
an average of 22 ounces. During her stay at the 
Massachusetts General Hospital, a small nodule was 
excised from the abdominal wall and the true diag- 
nosis first arrived at: ‘‘ Metastatic adenocarcinoma, 
probably primary in the ovary.” 

On August 30, 1917, she entered the House of the 
Good Samaritan, Boston. On entrance physical 
examination showed an anemic, emaciated woman. 
Head and neck essentially negative. The findings 
in the chest were those of double hydrothorax. 
Nothing abnormal was made out in the heart. 
The abdomen was distended, wall thickened. In 
the left lower quadrant and the right lower quadrant 
were two hard firm masses in the abdominal wall. 
Deep palpation was entirely unsatisfactory because 
of tenderness. Urine negative. Hemoglobin 80 
per cent. 

From August, 1917, to November 14, 1918, 
patient was in House of the Good Samaritan under 
purely palliative treatment. Diuretics, digitalis, 
and potassium iodide failed to give any relief. Both 
chests were aspirated at decreasing intervals until 
discharge, November 14, 1918, to Huntington 
Cancer Hospital. During this time the patient 
complained of cramp-like pain in abdomen and 
occasionally vomited. November 14. 1918, dis- 
charged to Huntington Hospital. 
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From November 14, 1918, to January 3, 1919, 
was at Huntington Cancer Hospital where a few 
radium treatments were given with some reduction 
in size of masses in skin, while the chest tappings 
continued as before but much more frequently. 

January 3, 1919, re-admitted from Huntington 
Hospital. Examination about as before but patient 
seemed worse. Tappings now were done every day 
or every second day on left chest and every third day 
on right chest, obtaining from 200 to 800 cubic 
centimeters each time. Patient sometimes com- 
plained of severe colic-like pains with nausea, some- 
times with vomiting. At intervals she had several 
radium treatments at Huntington Hospital as an 
out-patient. On July 12, 1919, under novocaine 
a mass was excised from abdominal wall in order 
to forestall its breaking down. In evening hemor- 
rhage into wound necessitated second operation. 


Pathological examination of the excised tumor. 


showed the growth to be an “‘ovarian psammocarci- 
noma.” 

Patient was much weakened as a result of loss of 
blood and steadily failed. Fluid from left chest had 
been bloody at intervals before but now was dis- 
tinctly more so. 

Patient died quietly on August 17, 1919. 

Section was performed one hour and ten minutes 
postmortem by Dr. Ward H. Cook, and following 
is the report: 

Anatomical diagnosis. Carcinoma (scirrhous car- 
cinoma) psammocarcinoma and papillary adenocy- 
stoma involving peritoneum, pelvic viscera, ab- 
dominal wall, intestines, omentum and pleure, with 
partial obliteration of the cavities. Accessory spleen. 


Chronic hyperplastic perisplenitis, perihepatitis and 
pleuritis. Hamothorax, left. Laparotomy scar. 
Atelectasis of left lung. CEdema of right lung. Fatty 
liver. Thrombosis of pulmonary artery. Dilatation 
of heart. Chronic endocarditis with mitral insuf- 
ficiency. 

Microscopic diagnosis. Papillary cystoma of 
ovary with metastasis of peritoneum, intestines, 
diaphragm, pleure, omentum, and abdominal wall. 
The tumors show a markedly infiltrative tendency, 
becoming, however, often scirrhous, and on account of 
calcification exhibit the sc-called psammocarcinoma 
type of growth. Mitoses are few. 

Summary of tappings. We know definitely the 
total number of times that aspiration was performed 
and we know accurately the amount of fluid with- 
drawn while patient was in the House of the Good 
Samaritan, by far the larger part of the total. The 
amount withdrawn at other times, however, is in a 
small part estimated. We feel that we are justified in 
so doing, and that where it has been done so many 
times our deductions are accurate; therefore we 
feel satisfied, in presenting the figures, that they 
are not far from being a true presentation of the case. 

Total chest tappings, 862; fluid, 475,700 cubic 
centimeters. 

Total left side, 603; fluid, 357,300 cubic centi- 
meters. 

Total right side, 259; fluid, 118,400 cubic centi- 
meters. 

Total abdominal tappings, 20; fluid (estimate) 
120,000 cubic centimeters. The grand total then 
is 882 tappings, with the removal of approximately 
600,000 cubic centimeters of fluid. 
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COMPRESSIVE TRAUMA AS AN ENTITY 
By PHILIP WILLIAM NATHAN, M.D., New York 


From the Orthopedic Research Department of The Montefiore Home and Hospital for Chronic Invalids 


N spite of the recent additions to our 
knowledge of the injuries and infections 
of the locomotor organs, and despite the 

improvement in the diagnosis, and the treat- 
ment of the diseases and injuries of these 
organs, delayed and even permanently im- 
paired function is still not an unusual result 
of these conditions. No doubt faulty align- 
ment and non-union following fractures are 
not so frequent as formerly but the duration 
of the treatment, particularly the after-care, 
and the time that elapses before the affected 
individual is able to resume his usual avoca- 
tion, is considerable, and to those engaged in 
manual labor, a source of unrest and great 
financial loss. This does not by any means 
imply that all the excellent work on the 
treatment of fractures that has been done 
during the past decade is valueless. The 
contrary is true. Nearly all the recent in- 
vestigations, however, have been directed 
toward the improvement of the technique 
of reduction and the maintenance of the 
fragments in apposition, though it is well 
known to experienced surgeons that delayed 
restoration and permanent loss of function 
after fractures is due to faulty or non-union 
in only a small proportion of the cases. 

Having to deal with material, a large part 
of which comprises individuals in whom early 
restoration is imperative, I have long felt 
that a better knowledge of the morbid con- 
ditions which result from trauma to a limb 
as a whole, is necessary if the duration of the 
treatment is to be curtailed and the functional 
results following fractures are to be improved. 
As I found only scattered allusions in the 
periodic literature and only very perfunctory 
descriptions in the textbooks, I began some 
years ago, the clinical and experimental 
studies I am about to describe. 

If we exclude for the present those cases 
of concomitant injury to a large blood- 
vessel or nerve trunk, we find that irrespective 
of consolidation, delayed functional recovery 
after fractures is caused by one or a com- 


bination of several of the following clinical 
conditions: 

1. More or less marked and persistent 
neuromuscular, neurotrophic and vasomotor 
disturbance. 

2. Inhibition of joint motion with signs of 
intra-articular injury and intra-articular and 
peri-articular inflammation. 

3. Inhibition of joint motion without signs 
of intra- or peri-articular injury and inflam- 
mation, or those in which intra- or peri- 
articular inflammation appears with the 
attempt to re-establish joint mobility. 

The signs of injury to an important vessel 
or complete interruption of conduction in a 
nerve are so definite that these cases are 
easily recognized and need not concern us at 
the present time. There are, however, num- 
erous cases of delayed restoration of function, 
mild and severe, in which there is often 
difficulty in allocating the various symptoms 
of muscular and nerve injury without actual 
interruption, to definite morbid conditions. 
This is particularly true of the neuritic 
phenomena which occur in fractures and 
injuries of the extremities. These cases may 
be classified into three groups: 

Group 1. In fractures of the distal parts 
of the extremities we frequently meet with 
cases in which the bones are firmly united in 
good position, though swelling, pain and 
mild neurotrophic disturbances such as glossy 
skin, hyperidrosis, etc., persist. As there are 
no definite localized disturbances of sensation 
or motor abnormalities which can be ascribed 
to a lesion in a particular nerve trunk, the 
morbid conditions in such cases are usually 
undetermined. Figure 1 illustrates such a 
condition following fracture of the radius and 
ulna, lower third. In this case the bones are 
united in good position but there is persistent 
neurotrophic disturbance, swelling, pigmenta- 
tion, hyperidrosis, pain, and impaired mobility 
of wrist and finger joints, but no deformity. 

Group 2. In another group of analagous 
cases, the symptoms of neuromuscular in- 
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volvement are more marked and persistent. 
In some of these the symptoms can more 
readily be ascribed tg a lesion or irritation of 
a definite nerve trunk. Thus we have cases 
of neurotrophic or vasomotor disturbance, 
glossy skin, hyperidrosis, etc., with pes 
equinus following fractures and injuries of the 
lower extremity. Such conditions following 
injuries of the upper extremities are even 
more definite and frequent. Here, besides 
the other neurotrophic and vasomotor ab- 
normalities, we have the characteristic de- 
formities due to lesions or irritation of the 
various nerves. In such conditions, however, 
the deformities do not correspond to inter- 
ruption of a nerve trunk; on the contrary the 
attitude assumed by the limb, as in cases of 
neuritis or perineuritis, may be said to be 
characteristic of overactivity (extreme spas- 
ticity) in a group of muscles supplied by a 
nerve trunk. Thus the deformity is paradoxi- 
cal simulating more or less exactly a condition 
which usually ensues when an antagonistic 
group of muscles is paralyzed, whereas in the 
cases now under discussion, no paralysis 
exists. Thus Figure 2 is the photograph of 
the hand of a case of fracture of the radius 
and ulna, 5 months after the injury. There 
is some atrophy but no paralysis of the inter- 
ossei. The deformity is due to the contracture 
in the tendons of the extensor digitorum 
longus which supplies the middle and ring 
fingers. Motion, active and passive, of the 
wrist and all the fingers is somewhat but not 
entirely restricted. Passive motion is painful, 
and voluntary motion is weak. In some of 
these cases there are the signs of typical 
neuritis, though the affected nerve is not 
in proximity to the fracture or involved in the 
callus. Thus Figure 3 is the photograph of 
the hand of a patient who sustained a fracture 
of the radius and ulna about 6 months pre- 
viously. The fracture is united in good posi- 
tion. Supination is lost, there is the fixation 
of the terminal phalanges, the neurotrophic 
disturbances and the griffe of median neuritis, 
though the median nerve was not involved 
in the fracture or in the callus. Although 
these deformities are perfectly characteristic 
in a certain percentage of the cases, the spas- 
ticity which produces joint deformity and is 
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not infrequently followed by fibrosis and 
shortening, more often involves muscles or 
groups of muscles not supplied by the same 
nerve trunk, and the sensory, vasomotor and 
neurotrophic disturbances are irregularly dis- 
tributed. 

Finally we have Group 3, the cases usually 
designated as “ischemic paralysis,’’ von 
Volkmann’s paralysis.” 

This grouping it must be understood is 
arbitrary and used here simply for conven- 
ience in description. The same clinical phe- 
nomena are represented to a variable degree 
in all three groups and there are no well de- 
fined limits, but a gradual transition depend- 
ing upon the severity and the location of the 
injury, between them. This irregularity in 
the distribution of the neuromuscular and 
neurotrophic abnormalities is well illustrated 
in Figure 4, the photograph of a patient with 
a fracture of the radius and ulna, the result 
of a motor car accident. There is contracture 
of the palmar fascia and flexor tendons, 
fibrous ankylosis of the terminal phalangeal 
joints, and the neurotrophic disturbance of 
median neuritis; marked weakness of the 
extensors of the wrist and fingers, the inter- 
osseii, the thenar and hypothenar muscles. 

In order to determine definitely, the morbid 
conditions in these cases and to decide a 
number of questions, still the subject of con- 
troversy, the following series of experiments 
were undertaken: 

1. Animals were subjected to increasingly 
severe traumata to produce contusion without 
fracture. 

2. The force employed was increased to 
produce fracture by direct violence. 

3. Animals were subjcted to violence to 
produce contusion and laceration without 
suppuration. 

4. Animals were similarily contused and 
lacerated and the wound permitted to sup- 
purate. 

5. Animals were subjected to forces to 
produce fracture by indirect violence. 


1. Twelve young dogs were subjected to trauma, 
a single blow from a steel rod (114 by % by 8 inches) 
on the posterior lateral surface of the thigh. The 
severity of the violence in an ascending scale was 
produced, by gradually increasing the power of the 
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blow in the different animals but in no case was the 
blow violent enough to produce noticeable injury 
to the bone. Four of the animals (the 2nd, 4th, 6th, 
and 8th, the numerals representing the animals and 
at the same time the degree of the trauma) were 
killed a few minutes after the injury was inflicted. 
The others were killed at intervals of from 3 days 
to 2 weeks. 

It was found that moderate violence produced 
no laceration except in the subcutaneous areolar 
connective tissues. As the capillary blood supply 
runs in this tissue there was usually some injury to 
these vessels and a corresponding ecchymosis. 
These changes became more pronounced but similar 
in character and distribution with increasingly 
violent traumata. When the blow was so powerful 
that any increase in the force applied would produce 
fracture of the femur, the changes were not only 
more marked but they also involved the more 
important structures of the limb. Not infrequently 
vessels of fair caliber, and as a rule many of them 
within the intramuscular septa, were torn. Obvious- 
ly there was then a marked extravasation of blood 
which distended the tissue spaces and the hemor- 
rhage moreover extended to a considerable distance 
from the seat of injury. 

Though muscular tissue only occasionally showed 
definite macroscopic tears as a result of moderate 
trauma, there was practically always marked hem- 
orrhagic infiltration which extended a considerable 
distance on all sides of the si‘e of trauma involving 
all the muscles ‘n the neighborhood In no instance 
was there demonstrable injury to the nerve trunks. 
Not infrequently, however, the nerve sheaths, not 
only ‘n the immediate neighborhood but sometimes 
at some distance from the site of the insult showed 
evidence of hemorrhage and in cases examined 
a few days after the injury they were occasionally 
found imbedded in a sizable blood clot. 

As the findings in the animals subjected to 
severe trauma without fracture, differed only 
slightly from those found in animals sub- 
jected to traumata sufficiently great to pro- 
duce fracture, I shall discuss them with the 
latter conditions. 

In May, 1918, I subjected 12 adolescent dogs 


and 12 rabbits to trauma, a single blow over the . 


lateral surface of the thigh with the rod used in the 
previous experiments, sufficiently powerful to cause 
fracture of the femur. These experiments were 
repeated on 12 rabbits early in September, roro. 
In all the animals examined immediately after the 
injury there was evidence of profuse hemorrhage. 
The extravasated blood extended along the fascial 
planes for long distances and though the fracture 
always involved very nearly the middle of the femur, 
it could, not infrequently, be traced to either the 
hip or knee or both these joints. Besides the hem- 
orrhage which is due to the laceration of the vessels 
in the immediate neighborhood, there are often 


hemorrhagic areas that apparently have no direct 
connection with the lacerations caused by the 
initial blow. These hemorrhages occur within the 
depths and are often found within the muscles. As 
such hemorrhages cannot be ascribed to the actual 
impact, it must be assumed that they are caused by 
concussion (Figs. 5 and 6). 

A short time after the injury, the extravasated 
blood was found within the muscle tissue as well 
as in the fascial planes, and subsequently blood 
clots were found under both the epimysium and 
perimysium. Thus the muscle tissue presented a 
variable appearance corresponding to some extent 
with the distance from the area which received the 
impact. In the immediate vicinity of the trauma 
where the muscle tissue was nearly always torn, 
it was practically the same color as the blood clot; 
it became gradually lighter in colo. as the distance 
from this area increased except where there were 
additional hemorrhages, when it again became 
livid. The extravasation of blood came not only 
from the injured vessels in the soft tissues but 
there was in addition, nearly always oozing from the 
fractured bone. The latter may continue for some 
time, and when the fracture is near the nutrient 
vessels, the hemorrhage is likely to be very profuse. 
From the medulla and from torn periosteal vessels 
the blood often found its way between the bone and 
the periosteum; the latter became separated from 
its attachment often for a considerable distance 
and in two instances the subsequent blood clot was 
found to extend to the capsule of the hip-joint 
(Fig. 7). 

In none of the cases could I demonstrate actual 
laceration of a sizable nerve trunk macroscopically. 
In the majority of cases, nerve trunks were sur- 
rounded by extravasated blood and subsequently 
imbedded in the blood clot. In three dogs, in whom 
the bones were much harder than in rabbits, re- 
quiring considerably more violence to fracture, the 
sciatic, to and beyond its bifurcation, was found 
imbedded in a large blood clot (Fig. 8). Moreover, 
hemorrhage within the sheath was not an unusual 
finding a few days after injury, in rabbits as well 
as dogs. 

All these violent traumata were followed by a 
very marked inflammatory reaction. The tissues 
not only in the neighborhood of the impact but for 
long distances in all directions were greatly swollen 
and congested. After a few days there was a profuse 
exudate which extended in all directions in the 
fascial planes, between the intramuscular septa 
and the perivascular and perineural spaces, greatly 
distending the tissue spaces. As a result of the 
compression from the exudate and the laceration 
due to the trauma, the muscular tissue in the im- 
mediate vicinity of the injury became necrotic, and 
the veins near and distant from the traumatized 
area contained thrombi and showed evidence of 
phlebitis. In some instances the inflammation 
could be traced well up to the joint structures which 
take their origin from the affected bone, and in one 
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Fig. 1. Persistent swelling, pigmentation, hyperidrosis, 
pain and impaired mobility of the wrist and fingers but no 
deformity, following fracture of the radius and ulna united 
in good position. 


case, though the fracture was well up in the femur, 
the periarticular structures of the knee were def- 
initely involved in the inflammatory process. 

Microscopical examination. In the most insignif- 
icant injuries, only minute iacerations in the peri- 
vascular areolar connective tissue and capillary 
hemorrhage could be demonstrated immediately 
after the injury; subsequently there was a mild 
perivascular inflammation which soon resolved. 
When the trauma was at all considerable, histologic- 
al examination showed the injury to be much greater 
than one is led to believe by macroscopical examina- 
tion. Even in moderate trauma, veins of fair caliber 
were found filled with thrombi and in the cases 
severely injured, large vessels were completely oc- 
cluded long distances from the traumatized area. 

The microscopic changes in the muscles vary; 
they may be grouped under two heads: (1) 
lacerations and necrosis due to the direct injury; 
(2) degeneration of the fibers apparently due to 
the compression of the extravasated blood or the 
inflammatory exudate. 

Lacerations involving a few fibers were very 
constant in all cases in which the force used was at 
all violent; as a matter of fact, it was found to be 
very difficult to reduce the violence to such pro- 
portions that at least some microscopic muscle 
fiber laceration could be avoided if the blow was 
forcible enough to produce any changes at all. In 
severe traumata, many lacerated muscular fibers 
were found even when macroscopic tears were 
insignificant or apparently entirely absent. The 
torn fibers always undergo necrosis. Besides the 
lacerated and necrotic muscle fibers, there were 
found numerous muscular fibers which had under- 
gone degeneration. The number of degenerated 
fibers depended upon the severity of the trauma 
and the distance from the area of impact; but the 
character of the degeneration (vacuolization and 
hyaline degeneration) bore no relation to these 
factors. In moderate traumata, degenerated fibers 
could, not infrequently, be demonstrated when 
actual tears were absent and from this I think it 
must be concluded that the compression from the 
exudate is sufficient to produce degenerative changes 
though the muscles are not injured by the blow. 


COMPRESSIVE TRAUMA AS AN ENTITY 65 





Fig. 2. Delayed return of function after fracture of the 
radius and ulna by direct violence; atrophy and weakness 
of the interossei; active and passive motion of the wrist and 
fingers, restricted and painful; the deformity is due to 
contracture of the extensor longus digitorum of the middle 
and ring fingers. Injury 5 months ago. 


The microscopical changes in the nerves, like 
those of the muscle fibers were even more marked 
than examination by the naked eye would lead one 
tosuspect. Aside from the cases severely traumatized, 
in which the perineural hemorrhage was demon- 
strable macroscopically, perineural haemorrhage 
involving numerous fine branches could be demon- 
strated in sections taken from animals soon after 
the injury. Later, perineural inflammation was 
very common in all but the mildest traumata. 
At times there were found extravasations of blood 
or clots within the sheath of sizable nerves and 
occasionally these conditions were found at some 
distance from the traumatized area. In the severe 
traumata besides the above mentioned changes, 
numerous fine nerve branches were found to have 
undergone degeneration. 


The pathological conditions found in the 
animals experimented upon show that the 
injury to the vascular and neuromuscular 
apparatus, the result of trauma, is much 
greater and more extensive than one would be 
led to suspect from macroscopical examina- 
tion of the tissues or the external appearance 
of the injured member immediately after 
the injury. Hence it must be assumed that 
in the human subject, compressive injuries 
violent or long continued enough to produce 
fracture, always induce considerable injury 
to the soft parts, involving not only immedi- 
ate vicinity of traumatized area, but extend- 
inga greater distance than heretoforesuspected, 

Knowing the pathological conditions, it is 
not difficult to understand the peculiarities of 
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Loss of supination, neurotrophic disturbance 


Fig. 3. 
and griffe of median neuritis 5 months after fracture of the 
radius and ulna with union in good position. The median 
nerve is not included in the callus. 


the clinical phenomena in many of the cases 
met with in practice. Neuromuscular, neuro- 
trophic and neurovascular disturbances are 
due to one of two conditions or both. The 
vessels are always injured; and the neuro- 
muscular structures may be directly in- 
volved in the trauma, or they may suffer as 
a result of the compression due to the ex- 
travasation or the secondary inflammatory 
exudate. The clinical manifestations will 
vary with the location of the trauma, its 
violence, and the severity and extent of the 
secondary inflammation. The morbid con- 
ditions in the moderate traumata may involve 
one or more nerve trunks or their important 
branches but in the majority of cases only 
the fine nerve branches and the muscle fibers 
themselves are affected. Consequently the 
clinical manifestations in these cases, rarely 
correspond to injury of a single nerve trunk, 
but consist of irregularly distributed sensory, 
neuromotor, and neurotrophic disturbances. 

In the more decided traumata, the muscle 
fibers are apt to be lacerated; there is marked 
compression of the terminal nerve fibers; 
and large nerve branches or nerve trunks are 
often included in the hemorrhage and in- 
flammation. In these the clinical manifesta- 
tions are more marked, more extensive and 
more persistent, likely toinclude those of nerve 
trunk lesions and to be followed by more or 
less joint deformity. The muscular retraction 


Fig. 4. Irregularly distributed nerve abnormalities in a 
case of fracture of the radius and ulna by direct violence. 
There is contracture of the palmar fascia and flexor ten- 
dons, fibrous ankylosis of the terminal phalangeal joints, 
and the neurotrophic disturbance of median neuritis; 
marked weakness of the extensors of the wrist and fingers, 
the interossei, the thenar and hypothenar muscles. 


and the character of the resultant joint deform- 
ity are the result of a combination of lesions 
in the muscles, nerve terminals and nerve 
trunks. As these combinations are endless, 
the ultimate deformity presents the numerous 
variations with which we are familiar. 
Moreover the deformation is greatly in- 
fluenced by the position of the limb during 
the activity of the inflammatory process. 
Dressings may inhibit or exaggerate the 
tendency to deformity and they may permit 
shortening of muscles not actually involved in 
the morbid process. Thus a cock-up splint will 
greatly increase the tendency to the claw hand 
of ulna paralysis, and a splint which permits 
the arm toremain pronated frequently leads to 
loss of supination although neither the biceps 
nor the musculocutaneous nerves are involved 
in the trauma or the reactive inflammation. 
In the extremely violent traumata, the 
muscle tissue is found to be almost completely 
severed within, and necrotic to a considerable 
distance from the traumatized area. Num- 
erous vessels in the neighborhood and at a 
distance are also torn, and many of the large 
vessels at a distance are filled with thrombi. 
Thus the area involved is not only directly 
injured by the trauma, but in addition loses 
the greater part of its blood supply. As large 
gaps in muscle tissue are first obliterated 
by connective tissue, which only long after 
becomes replaced by regenerated muscle 
fibers even in favorable cases, the loss of 
blood supply undoubtedly retards the re- 
generative process, or holds it entirely in 
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Fig. 5. Marked extravasation due to both deep and 
subcutaneous hemorrhage after fracture by direct violence 
—rabbit. The limb is cut across at the site of the fracture. 
Fixed in Jorres solution. At @ a nerve branch has been 
dissected out of the blood clot. 


abeyance. The ultimate result in the most 
serious cases, then, will be the substitution 
of scar tissue for the muscle fibers which have 
been lost. This scar tissue involves not only 
the muscle tissue but all the subcutaneous 
tissues down to the bone, and the skin, mus- 
cles, nerves and blood-vessels become bound 
together in a mass of dense, contracted con- 
nective tissue. Evidently the condition 
known as Volkmann’s ischemic paralysis 
is induced in this way. Certainly the findings 
in these cases correspond exactly to the mor- 
bid conditions just described. In practically 
all the cases recorded, the fracture was caused 
by direct violence, which was soon followed 
by severe pain, considerable swelling and in- 
flammation, and the formation of a contract- 
ing cicatrix, binding down all the subcutaneous 
tissues, a sequence of phenomena exactly 
analagous to those produced experimentally. 

It is not as has been assumed, a constricting 
dressing therefore, which causes ischemic 
paralysis. Though it is true that a tight 
bandage is exceedingly harmful in all cases 
of compressive trauma (such a dressing 
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Fig. 6. Extravasation extending beyond the knee-joint 
following fracture by direct violence of the middle third 
of the femur—rabbit. The hemorrhage is deep and was 
not evident until the skin was removed. Fixed in Jorres 
solution. The extravasation and blood clot are represented 
by the dark areas. 


obviously nullifies the benefit to be obtained 
from the elasticity of the tissues when the 
hemorrhage or the exudate is excessive), 
the experiments here recorded, demonstrate 
that violent trauma directly over muscle 
tissue, is in itself sufficient to cause the morbid 
changes responsible for ischemic palsy. It 
must be admitted, however, that improper 
dressings, though not wholly responsible for 
it by increasing the subcutaneous tension, 
certainly increase the inherent gravity of the 
condition and thus sometimes favor the 
occurrence of serious disability which under 
favorable conditions might have beenavoided. 
In order to determine the morbid conditions 
of compressive traumata complicated by non- 
suppurative and suppurative open wounds, a 
third series of experiments was undertaken. 
In this series, six young dogs were subjected to 
trauma, as in the previous experiments. Immediate- 
ly thereafter a wound sufficiently deep to penetrate 
the muscle was made with a sterile, sharp saw. 
The wound immediately received a sterile dressing 
and all but one of these animals remained uninfected. 
Eight dogs were similarly traumatized and wounded 
and the wounds were left open and subsequently 
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Fig. 7. Hemorrhage involving the capsule of the hip- 
joint due to fracture by direct violence, of the middle of the 
femur—rabbit. Fixed in Jorres solution. The extravasated 
blood and clot are shown as dark areas in the illustration. 


suppurated. In the first five dogs whose wounds 
remained uninfected, the morbid conditions found 
at autopsy both macroscopical and microscopical 
were practically identical with those found in dogs 
similarly traumatized without an open wound. 
As a matter of fact the condition in the soft tissues 
in several of the cases was even less extensive and 
the secondary inflammation less violent than in 
the dogs with simple but equally violent contusions, 
with and without fracture. This I ascribe to the 
fact that in all the dogs with open wounds, the 
oozing from the wound was considerable and con- 
tinued for several days. Thus the pressure from 
the extravasation and inflammatory exudate was 
considerably reduced and the damage to the tissues 
from this cause at least, partly inhibited. 

Nor did the conditions in the eight dogs purposely 
and the one dog accidently infected, as far as mus- 
cles and nerves were concerned, differ radically 
from those found in the noninfected animals except 
in certain minor details. In the infected animals, 
the muscle tissue severely traumatized, was necrotic 
and degenerated as in the others, but there was 
besides an extensive suppurative myositis with the 
usual changes. Suppuration followed the fascial 
planes and whenever extensive enough involved 
the tendon sheaths. Thus, though the danger to 
life is greater in the cases complicated by open or 
suppurating wounds (four dogs dying of general 
infection within two weeks), the local changes are not 
influenced to any great extent by these complications. 

In order to determine whether the morbid con- 
dition of the soft parts here described is caused or 
influenced by the fracture, twelve dogs were sub- 
jected to fracture of the femur and eight to fracture 
of the tibia, by indirect violence, and the soft tissues 
examined. Though vascular injury and some medul- 
lary oozing was often present as a result of these 
injuries, the phenomena here described as character- 
istic of contusive injuries, were entirely absent or 
insignificant when compared to those induced by 
direct violence. It is evident, then, that the break 
in the bone is not responsible for the morbid con- 
dition in the soft parts. 


It is plain, therefore, that fractures by 
direct violence must be distinguished from 
those caused by indirect violence, not only 
as has heretofore been the custom because 
of the difference in the character of the break 
in the bone, but because those due to direct 





Fig. 8. Sciatic nerve, to and beyond the bifurcation 
imbedded in a large blood clot. Fracture by direct violence 
of the middle third of the femur. The nerve has been 
freed from the blood clot; the bifurcation still remains 
partly included. Fixed in Jorres solution. 


violence are accompanied by morbid conditions 
in the soft parts often as important, sometimes 
even more important as causes of prolonged 
or permanent disability, than fracture. 

The causative moment in these cases is the 
compression of the tissues. The severity of 
the morbid conditions will depend upon the 
intensity of the trauma, and its duration and 
the tissues involved will depend upon its 
location, i. e., the point of application and 
the vulnerability of the tissues acted upon 
by the compressive force. Obviously, the 
soft tissues are more vulnerable than the 
bones, and of the soft tissues, the smaller 
veins, muscle fibers and delicate nerve fibers 
and endorgans are more likely to be injured 
than the denser connective tissues. When, 
therefore, fracture by compression occurs, it 
must be assumed that the compression has 
been maximal and that all the soft tissues 
within the compressed area have been serious- 
ly injured. Only those tissues not in the line 
or area of impact will escape. On the other 
hand, as the soft tissues are more vulnerable 
than the bone, it is evident that these tissues 
are liable to injury from compressive force 
not sufficiently great to produce fracture. In 
the latter, the condition is usually designated a 
contusion. If it is remembered that a consider- 
able compressive force may be so located that 
the bones are not in the line of impact, the 
reason why contusions sometimes lead to even 
more serious disability than fractures, is clear. 
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Obviously a large proportion of the factory 
accidents are compressive injuries whether 
they are or are not complicated by fracture, 
open wounds or suppuration. Though not so 
obvious, it is nevertheless demonstrable 
upon mechanical grounds that gunshot, es- 
pecially shell injuries are concussive and 
hence cause compressive injuries. If we 
exclude, just as we did in the case of fractures, 
those cases in which there is evidently com- 
plete nerve interruption, the large number of 
cases of neuromuscular disturbance and 
paradoxical deformity reported, the large 
number of cases in which nerve trunk or 
trunks are found imbedded in the blood clot 
or scar tissue without actual injury, at opera- 
tions, and the large number of cases of mus- 
cular atrophy and deformity due to disregard 
of position of the limb and the character of 
the morbid process during the active stage, 
the assumption is borne out that these war 
injuries are analagous to all other compressive 
traumata. Indeed as gunshot injuries lead to 
the same ultimate disabilities, irrespective 
of the complications (fracture, laceration, 
suppuration), present the same clinical phe- 
nomena in the soft tissues, and offer oppor- 
tunities for subjecting the soft tissues to 
violent traumata, without involving the bone, 
these cases not infrequently present the 
characteristics of compressive injuries, even 
more definitely than the cases from civil life. 


CONCLUSIONS 

Thus the investigations here recorded, 
lead us to the following conclusion: Com- 
pressive injuries of the extremities must be 
distinguished as a special group of morbid 
conditions. Aside from the coincident or 
complicating conditions, they have a common 
etiological moment, a common pathology, 
and are likely to lead to analagous disabilities. 
Though the morbid conditions induced by the 
compressive force often involve the bone and 
may be complicated by wounds and suppura- 
tion, the changes in the soft parts are uni- 
formly characteristic. As gunshot and partic- 
ularly shell wounds, are virtually compres- 
sive injuries (what is lost in duration and 
weight of missile is more than compensated 
for by the velocity) presenting the same mor- 


bid conditions and the same train of symp- 
toms, these injuries must be included here. 

The morbid condition induced by compres- 
sive injury is twofold: it consists of the direct 
injury to the tissue at the time the force 
is applied; and the additional injury caused 
by the increased tension within the tissue, 
the result of the extravasation of blood and 
the inflammatory exudate. The secondary 
compression, as it often involves the muscle 
and nerve fibers with their endorgans, tissues 
exceedingly sensitive to compression and 
irritation, often leads to disabilities entirely 
out of proportion to the damage produced 
by the original compressing force. As the 
damage to the neuromuscular and vascular 
apparatus is regional, depending upon the 
severity and the location of the impact, the 
clinical phenomena are usually not character- 
istic of a nerve trunk injury. 

Ischemic paralysis is the most serious 
form of compressive injury. It is due to a 
combination of neuromuscular and vascular 
injury; and the morbid condition only differs 
from that caused by all compressive injuries, 
in its intensity and wider distribution. Is- 
chemic paralysis is not necessarily caused by 
a constricting bandage; though such a ban- 
dage increases the tendency to this condition, 
the causative factor more often lies in the in- 
tensity of the exciting compressive trauma. 

The coincidence of fracture, open or sup- 
purating wounds, only slightly influences the 
effect of the compression; these complications 
increase the seriousness but do not alter funda- 
mental character of morbid condition. 

These conclusions have a very important 
bearing upon the treatment of these injuries. 
If gunshot injuries, fractures by direct vio- 
lence and all contusions (so called) are 
characterized by the same morbid phenomena 
in the soft tissues, it is evident that the soft 
tissues will, if prolonged or permanent dis- 
abilities are to be avoided, require the same 
attention as the wound or the fracture. More- 
over, as the morbid conditions described above 
come on immediately or soon after the injury, 
the necessary treatment cannot be delayed 
until the fracture has been consolidated, sup- 
puration has subsided or the wound has closed. 
It must be instituted from the beginning. 
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THE RESULT 


AND FEASIBILITY OF TREATING 


LYMPHANGIOMATA 


WITH INJECTIONS OF BOILING WATER' 


By FRANCIS REDER, M.D., F.A.C.S., St. Lours 


are such that no matter what the 

variety—nevoid, cavernous, or cystic 
— their amenability to treatment furnishes a 
very unsatisfactory chapter in surgery. For- 
tunately these lymphatic tumors are not 
common. They are far less frequently ob- 
served than blood angiomata to which they 
bear a close relationship, the difference lying 
principally in the nature of the contents of 
the vessels or spaces. 

In my service of 10 years at the City Hos- 
pital, an institution of one thousand beds, 
I have had occasion to observe only 4 cases. 
The scarcity of patients affected with true 
lymphangiomatous growths seeking hospital 
care must be ascribed to some extent to the 
fact that these tumors seldom threaten life, 
that they do not cause pain, and do not cause 
the afflicted person to feel ill. Furthermore, 
lymphangiomata are usually congenital, and 
quite naturally a mother hesitates to take her 
babe to a hospital because it has a small 
tumor mass somewhere on the body which 
does not cause pain. 

When confronted with a tumor of any sort, 
the thought uppermost in the surgeon’s mind 
is whether or not the growth is suitable for 
excision. Extirpation.is the radical and most 
satisfactory measure in the treatment of 
lymphangioma. if the operation can be safely 
executed. In that form of nevoid lym- 
phangioma affecting the tongue, causing 
marked enlargement of that organ, and forc- 
ing it to protrude from the mouth (macro- 
glossia), partial removal by cuneiform excision 
is peremptorily the only measure, even at the 
risk of causing progressive inflammation or 
lymph fistule. 

A similar procedure, but with greater risk, 
can be undertaken when the disease has 
attacked the lip (macrocheilia). It is an 
expedient that carries with it the danger of 
extensive infection or exhaustive lymph- 
orrhcea and in lieu of the unsatisfactory re- 


"Lee characteristics of lymphangiomata 


sults occurring from the operation it is to be 
recommended only in extreme conditions. 

The cystic lymphangioma, the simple lym- 
phatic cyst, usually found in the neck is 
perhaps the safest tumor to extirpate. Such 
a tumor can usually be dissected with little 
difficulty as it is not intimately adherent to 
other structures. 

In contradistinction to these simple lym- 
phatic cysts is the cavernous lymphangioma, 
also found in the neck. This type of tumor 
differs from the single lymphatic cyst in 
that in addition to lymph it contains a 
certain amount of solid tissue, and is fre- 
quently of a mixed structure, being both 
hemangiomatous and !ymphangiomatous. 
These tumors may attain a large size, show 
an absence of encapsulation, and are adherent 
to important structures which render their 
excision extremely hazardous and often im- 
possible. The cavernous lymphangioma is the 
most frequent of the species, and may occur 
in almost any part of the body. The lesion 
is usually found in the tongue, lips, eyelids, 
cheeks, lateral regions of the neck, pectoral 
region, and upon the upper and lower ex- 
tremities, particularly the hands (macro- 
cheiria) including the fingers (macrodactylia) 
and the feet (macropodia) including the toes. 
As a rule these tumors are ill defined, as they 
do not present a sharp contour at their base. 
The tumor appears to become continuous 
with the normal surroundings, its cavernous 
tissue infiltrating the skin, sending out cone- 
like processes between the muscles, displacing 
and surrounding nerves and blood-vessels. 

To attack such a growth with a scalpel 
would unquestionably invite disaster of some 
sort. It is still a mooted question as to 
whether or not the best advice is not to inter- 
fere. An experience gleaned from 16 cases 
inclines me quite willingly to abide by this 
advice. Nature in course of time is often most 
helpful in causing these growths to diminish 
in size or disappear entirely. The tumors 
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Fig. 1. Lymphangioma of right hand, thumb, and all 
fingers, except little finger. At left, dorsal surface; at 
right, palmar surface. One injection of hot water was 
given. A severe phlegmonous inflammation developed. 
Three months later the hand and thumb showed a marked 
decrease in size (about one-half) but the fingers gave little 
evidence of decrease. 


are very susceptible to microbic influences 
and at times become inflamed. During such 
periods the tumors become swollen and tender, 
the skin overlying them becomes red, and the 
patient frequently shows a rise in temperature. 
An active suppurative process seldom results. 
After a period of inflammation has subsided, 
it is often found that the tumor has dimin- 
ished in size. Repeated periods of inflamma- 
tion may cause the tumor to disappear en- 
tirely, leaving a mass of scar tissue. 

In connection with these unusual inflam- 
matory processes, I wish to mention the cases 
of two babies both affected with a cavernous 
lymphangioma of the left cheek. One of the 
babies was stung on the affected cheek by an 
insect. A sharp inflammatory reaction en- 
sued, and the tumor enlarged perceptibly. 
Six weeks later, after the inflammation had 
subsided, the tumor was found to have de- 
creased fully one-third in size. 

In the other case the condition of the cheek 
was not recognized and the physician made a 
half inch incision into the most prominent 
part of the swelling. For 3 weeks a clear, 
sticky fluid exuded. The wound in the mean- 
time became infected. The cheek enlarged to 
twice its size, the swelling extending well upon 
the neck. In two months the inflammatory 
condition subsided and the check was found 
to be reduced about one-half. This child was 
very sick and came near perishing. 

It appears that a cavernous lymphangioma 
is particularly susceptible to inflammation 
of a phlegmonous type but rarely evidences 





Fig. 2. Lymphangioma of left foot involving all the 
toes. Two injections of hot water were given at a three 
months’ interim. One year after the last injection the 
lymphangiomatous swelling had decreased two-thirds its 
original size. Shrinkage of toes was less marked. 

Fig. 3. Lymphangioma of left leg immediately above 
ankle on inner side. The lymphangiomatous swelling 
involved the foot and all the toes. One injection of hot 
water caused shrinkage of the tumor to one-half its original 
size, 6 months later. 


suppuration. Only when, through a mistaken 
diagnosis, an incision is macs into the tumor 
affording an opportunity for the ingress of 
pyogenic microbes, may a suppurative in- 
flammation of the walls of the infected lymph 
channels and the interstitial connective tissue 
ensue. An infection produced in this manner 
may become very severe and involve the 
entire tumor, and all the risks to life incident 
to sepsis and pyemia may be present. Be- 
cause of the possibility of inviting surgical 
calamity, these tumors are being looked upon 
as inoperable. 

Although a cavernous lymphangioma is of 
slow growth, often remaining stationary for 
some time, at times even decreasing in size, 
it may grow rapidly. It is usually during 
the progressive enlargement of the tumor 
that relief is sought for the patient. 

In an endeavor to imitate nature’s course 
in destroying these tumors through simple 
inflammatory processes, injections into the 
tumor, of alcohol, of tincture of iodine, and 
1 per cent solution of zinc chloride have 
been instituted. The object of these injec- 
tions is to produce an aseptic thrombosis 
which will render the affected part of the 
tumor harder and cause an arrest of growth. 
Although this measure seems logical, I believe 
that the solutions mentioned are only severe 
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Fig. 4. Simple cystic lymphangioma of neck, removed 
by excision. 


chemical irritants and entirely too drastic to 
be injected into so sensitive a mass. 

A lymphangioma is analogous to an 
angioma, and as I have had most gratifying 
results with hot water injections in the latter, 
it occurred to me to use the injection method 
in treating lymphangiomata as was done in 
treating hemangiomata. So far 8 cases have 
been injected with boiling water. Comparison 
of the results obtained in treating lymphan- 
giomata with those of hemangiomata is 
somewhat disappointing. This must be 
attributed to the difference in the fluids in 
these tumors. The solid tissue elements of the 
hemangiomata are more sensitive to favorable 
metamorphic changes than is the soft tissue 
of the lymphangioma. It was found difficult 
to transform the soft tumor of a lymphan- 
gioma into a solid mass so that the boiling 
water could be introduced only under strong 
pressure, thus endangering the adjoining 
tissue. Furthermore, it was difficult to judge 
when the tumor was sufficiently injected. 
The only skin sign which gave positive 
evidence was a slight, superficial, epidermic 
detachment. Such a result was not desirable 
inasmuch as it created an avenue of infection. 


The reaction following the injection seemed 
unusually severe when compared with the 
reaction following an injection of an heman- 
gioma. For 24 hours the patient gave evi- 
dence of feeling ill and usually registered a 
temperature of 100° to 102° with a pulse of 
100-110. When the reaction had passed off, 
which was usually after the third day, the 
feeling of euphoria returned. The increase in 
the size of the tumor following the injection, 
although considerable, was small when com- 
pared with the increase in size in heman- 
giomata after injection. Inflammatory pro- 
cesses seemed active and prolonged, the skin 
giving evidence of the severity by discolora- 
tion. Retrogression seemed very slow; 4 to 
6 months passed before the tumor showed a 
decrease in size. In the case of a lymphan- 
gioma of a baby’s left foot which was enlarged 
to about four times its normal size, it was two 
years before the swelling of the foot decreased 
so that a shoe could be fitted to it. It is 
almost impossible to make second injections 
if the initial injection has been a thorough 
one; the tumor mass is so hard that no hot 
water can be forced into it. 

It must be said that of the 8 cases injected 
with boiling water, all have been benefited: 
in none, however, has the tumor entirely 
disappeared. In 4 of the cases where the seat 
of the lymphangioma was under the pectoral] 
muscle, on the flexor side of the forearm, or 
on the inner side of the leg, the growth was 
reduced more than two-thirds its original size. 
These were adult patients. In the case of a 
boy, 9 years old, with a tumor situated in the 
hollow of the external ear (concha), the growth 
almost entirely disappeared 9 months after 
the hot water injection. In 2 cases where the 
lymphangioma involved a hand, including 
thumb and several fingers, the resulting de- 
crease of swelling was about one-half. The 
thumb and fingers, however, showed but 
little decrease. These patients were re- 
spectively 2 and 5 years of age. 

In one case in which the left foot and all the 
toes showed a marked lymphangiomatous 
growth and the extremity was about three 
times the normal size, one injection reduced 
the swelling about one-half. The toes all 
showed some decrease, but the decrease in the 


seem eeceee ratubetnee 


See read 


REDER: BOILING WATER INJECTION OF LYMPHANGIOMATA 73 





Fig. 5. Lymphangioma involving palmar aspect of left 
hand, ring finger, and inner aspect of forearm. The 
little finger on account of its large size was amputated 6 
years ago at request of patient, it interfering with his work 
as a jeweler. He also asked that the ring finger be am- 
putated, but this request was refused. One injection of 
hot water into the ring finger, the palm of hand, and the 
tumor on the forearm caused a shrinkage of the lym- 
phangiomatous swelling fully one-half. He is now able to 
perform his work as a jeweler with greater facility. His 
condition did not bar him from entry into military service. 


toes was much less than the decrease in size 
in the foot. 

The clinical characteristics of a lymphan- 
gioma fully disappear after a hot water injec- 
tion; instead of being a tumor, soft and of 
relaxed consistency, the boiling water con- 
verts it into a firm and hard mass. This is 
the change desired, as it prepares the tumor 
for absorption and obliterates the tendency 
to recurrent growth. Of this I can speak with 
certainty as none of the lymphangiomata 
injected has so far manifested any evidence 
of renewed growth, and some of these injec- 
tions were made 6 years ago. Three cases of 
lymphangiomatous enlargement of the cheek 
in babies, which have come under my observa- 
tion, were not injected as the objections by the 
parents were such as to make the risk and 
responsibility too great to attempt the 
undertaking. The case of a boy of 5 years may 
be cited as an illustration of the untoward 
consequences which may arise in the course 
of the treatment of a lymphangioma injected 
with boiling water. 

The growth involved the right hand, thumb, and 
all the fingers, except the little finger. Because of 
the great swelling of the hand and fingers, the hand 
was useless and because of its weight the boy allowed 
it to hang limply by his side. Thé boy was in very 
good health at the time the injection was made. 
The reaction which was moderately sharp, sub- 
sided in 3 days. Ten days after the injection while 
playing in wet sand, he developed a sore throat. 
The family physician put him to bed. Four days 
after the attack of sore throat, the hand began to 





Fig. 6. Lymphangioma of left cheek. Marked increase 
in growth in last two months. This tumor was not in- 
jected. 


take on the clinical characteristics of a phlegmonous 
inflammation; repeated chills, temperature of 104° 
to 105°, delirium, vomiting, and the severest 
systemic disturbances crowded themselves into a 
period of 1o days, when the condition began to 
assume a more favorable aspect. During the in- 
flammatory attack, because of the great swelling in 
the hand, the intense redness and gloss of the skin, 
and the sense of distinct fluctuation, it was deemed 
justifiable to make tension incisions. These were 
made. I am frank to admit that I expected to find 
pus, but instead of pus there exuded a thick, sticky 
fluid. It did not appear to me that the tension 
incisions benefited the condition, and it is my opinion 
that it would have been better if they had not been 
made. During the critical condition of this child, 
I asked permission to amputate in the middle of 
the forearm; however, this request was refused. 
After 10 stormy days, the inflammatory condition 
subsided, and 3 months Jater all incisions had healed. 
This was a great relief inasmuch as it is known that 
lymph fistulae are very likely to form after incising 
a lymphangioma. Perhaps the influence of the 
boiling water upon the lymph was responsible in 
preventing the formation of fistula. It was 6 months 
before this child fully regained his health. The 
lymphangiomatous hand decreased about one- 
half in size. The thumb and one finger have also 
decreased but less than the hand. There is no doubt 
that the infection in this case was caused by the 
sore throat. 

Inasmuch as a lymphangioma favors an 
inflammatory invasion upon very slight pre- 
tense, any measure for its cure or palliation, 
be this measure boiling water or a chemical 
irritant, must be instituted with great risk 
and with a thorough understanding of the 
probable clinical course the measure might 
excite in the tumor, fostered by a courage 
ample to meet any disappointment. 
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DIATHERMY IN SOME BONE LESIONS! 


By A. B. HIRSH, M.D., New York 


Formerly Captain, Medical Corps, U.S.A., and Associate Chief, Physiotherapy Service, U. S. Army General Hospita 
No. 41, Fox Hills, Staten Island 


HE close relation of war injuries and 

their sequel to those occurring in the 

industries makes the new physical 
treatment methods employed in their relief 
of especial interest at the present time. In- 
deed, the recent widely increased attention 
paid, within the profession, to such auxiliary 
measures doubtless follows their general 
application for the first time on so broad a 
scale to the whole range of conditions met in 
war hospitals. These agents are included 
under the general heads of hydrotherapy, 
thermotherapy, phototherapy, actinother- 
apy, electrotherapy, massage, correctional ex- 
ercises and games, vibrissage, occupational 
therapy, etc. 

It is, of course, agreed that it is usually, 
when used in suitable combinations, as an 
aid to efficient surgical management these 
physical modalities effect desired results. 
One hesitates, then, to set apart any single 
agent for exclusive comment. In army 
hospitals, however, so general has been the 
use of thermopenetration in certain wound 
sequelz that a clinical discussion of its applica- 
tion may seem opportune. The selection of 
this modality is, of course, based on the well 
known fact that between the two active 
electrodes there occurs molecular friction 
massage, causing a definite warming of 
tissues with an increased arterial blood supply, 
an improved metabolism, and greater phago- 
cytosis. The result is a favorable influence 
on the disease processes. No attempt can, 
however, be made at this time to draw final 
conclusions or even specific indications for or 
against its employment; the sole object of 
this paper is to point out results so far achiev- 
ed as an incentive for further collective in- 
vestigation. Using the technique to be de- 
scribed, or improving it, perhaps others with 
large clinical experience may study the 
subject untii the definite status of diathermy 
in the armamentarium is assured. The 
following illustrative cases were taken at 


random from among those treated in this 
department. Decidedly more favorable in- 
stances might have been chosen for the 
purpose, but it is my desire to show average 
results together with obstacles often met in 
the course of treatment. 


FRACTURE, NONUNION, OSTEOMYELITIS, DIATH- 
ERMY SUCCESSFUL 

W. C., private, 27 years old, white, had been a 
farmer, with a clear health record before entering 
the army. His family, parents and one brother, are 
all dead from causes unknown. In battle on October 
11, 1918, he was hit by shrapnel at the middle of 
both legs receiving a compound comminuted frac- 
ture of the right tibia and fibula and a comminuted 
fracture of both bones of the left leg. These were 
operated upon at a French hospital at once. Early 
in the year it was noted that osteomyelitis was 
present at the middle of both tibiz; numerous healed 
scars were seen in the region of the left ankle where 
some swelling persisted. Non-union of right tibia 
continued. At Camp Devens, on May 14, 19109, 
multiple incisions were made for cellulitis of the left 
ankle. At this time roentgenograms of the left leg 
revealed a comminuted fracture of the upper third 
of the tibia, marked osteomyelitis; some union. 
Those of the right leg revealed comminuted frac- 
ture of the middle third of the tibia, marked cellu- 
litis, and numerous sequestra evident. There is an 
oblique fracture in the upper third of the fibula; 
overriding fragments and some union is present. 
A large foreign body lies in the region of the upper 
third of the fibula. The wounds having healed by 
July 5, 1919, 5 days later local hyperemia, massage, 
and the slow sinusoidal galvanic current were in- 
stituted to redevelop the muscles of both legs. By 
July 23, roentgenograms showed good position of 
fragments of right tibia and fibula, some destruction 
of bone substance of the tibia but callus present; 
in the left leg, good position of fragments with callus 
sufficient. By September 13, in the right leg, over- 
riding in the fibula, with osteomyelitis, was noticed. 
Daily massage of the entire left leg was begun on 
October 13. The roentgenogram on November 11 
showed a large amount of callus present; likewise 
osteomyelitis, most marked on the posterior inter- 
nal surfaces. The wound is practically healed with 
no trace of a sinus. It was noted that there had 
been very little change in the past fortnight. The 
right leg rests in a posterior plaster half splint. 
The patient keeps in bed or wheel chair at all times. 
Although the leg is much swollen it is not inflamed, 


1 Read at Boston, April 27, 1920, before the New England Association for Physical Therapeutics. 
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Fig. 1. Fig. 2. 

Fig. 1. W.C., December 21, 1919. Right leg. Note 
defect in tibia; upper fragment united to fibula by bridge 
of callus; lower fragment shows partly loose segment. 

Fig.2. W.C., June 5, 1920. Right leg. Firm union by 
callus of overlapping fibular fragments, and of bridge from 
fibula to upper fragment of tibia. Increased areas of 
healthy callus cause approximation of tibial fragments; 
the half-centimeter of seeming hiatus probably filled with 
fibrous deposit. 


and the swelling has gone down a little. There is a 
large amount of callus present but the tibia is not 
united. On the front of the leg, directly over the 
point of nonunion, there is a small sinus from which 
a small amount of serous fluid discharges. The left 
leg has been healed for a long time so that the 
patient can begin bearing weight on it. Manipula- 
tion of the joints was at that time added to massage. 
On December 15, it was decided to apply diathermy 
to both limbs, a current of from 800 to 1,000 milli- 
amperes passing from Crooke’s metal ‘‘cuff” elec- 
trodes from the top of each thigh to below the knee, 
continuing the treatment an hour for the left limb 
and half an hour for the right limb. The patient was 
brought for treatment in a roller chair. Roentgeno- 
grams on December 21, show the lower fragment 
to be wide with a 2.5 centimeter separation between 
the lower and upper fragments. There is a suspicion 
of an osteomyelitic process in the upper and lower 
fragments. The fibula shows a complete fracture 





Fig. 3. Fig. 4. 

Fig. 3. W.C., December 21, 1919. Left leg, showing 
bridge of callus from tibia to fibula. Areas of rarefaction 
in tibia and callus. Union of fragments complete. 

Fig. 4. W.C., June 5, 1920. Left leg. Excess of callus 
absorbed. Bridge between bones permanent. Areas of 
rarefaction filling with normal callus. Posterolateral view 
showing lines of fracture (marred in printing of plate). 


through the upper fourth with lateral displacement 
of 1.5 centimeters and 1/6 centimeter external over- 
riding of the upper fragment. A small foreign body 
is present in the tibia and fibula. Callus bridges 
across from the upper fragment of the tibia to the 
fibula. The lower third of the tibia shows bone 
atrophy. It was possible on December 30, to in- 
crease the diathermy milliamperage to 1,200, even 
though the patient perspired at goo milliamperes. 
Ionization of the scars about the left ankle was 
added January 10, 1920. The wound in the right 
leg had apparently healed by this time, so that 
by February 2 massage and manipulation of the 
right ankle became possible. Roentgenograms on 
February 12, anteroposterior and lateral views 
through right cast, showed no callus formation 
between fragments of tibia, but the lower end of the 
upper fragment is united by a bridge of callus to the 
shaft of the fibula. The fibula is overriding and 
appears united. Comparison with previous plate 
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showed no improvement; position unchanged. 
Roentgen tests on February 20 (anteroposterior 
and lateral views of upper and middle third of left 
leg) show that there is considerable callus formation 
throughout the fractured area with areas of rare- 
faction, but no sequestra are noted. There is a 
small piece of bone separated from the lower end 
of the upper fragment, lying between the tibia and 
the fibula. Five days later the roentgenologist notes 
(anteroposterior stereoscopic examination of upper 
third of right leg) many rarefied areas throughout 
the callus, but no sequestra. Anteroposterior and 
lateral views of the left ankle show there is marked 
atrophy of the bones of the ankle-joint and the tarsus. 
At the time of this writing, March, 1920, it may be 
said that pus has disappeared; there is a marked 
decrease in the swelling of both knees and ankles; 
knee flexion has greatly increased so that a brace 
can be substituted for the gypsum cast, shoes are 
now worn; and using crutches he can bear the body 
weight on the limbs and has started walking; finally, 
his discharge from the hospital is being considered. 

The roentgenogram taker April 24, 1920, (lateral 
stereoscopic view of right leg) shows an old com- 
minuted fracture about the middle third of the tibia. 
There is an area of loss of bone substance, about 6 
centimeters in length, lying between the fragments 
which remain ununited. There is one piece of loose 
bone fragment about 1 centimeter in diameter, and 
two smaller pieces of fragment lying between the 
ends of the bone. There appears to be a considerable 
amount of newly-formed callus in this area. There 
is a bridge of callus, about 1 centimeter in width, 
projecting from the lower end of the upper fragment 
to the shaft of the fibula. There is shown to be an 
oblique fracture of the fibula in the upper third 
which is overlapped and united by callus. There 
is a metallic foreign body, one-half centimeter in 
diameter in the latter described area. Anteropos- 
terior and lateral stereoscopic views of the lower 
third of the ankle-joint show no bone pathology 
other than atrophy. 

The recent roentgenograms taken June 5, show 
the unquestioned value of diathermy in this case. 
In the left leg there has been absorption of excess 
callus while the bridge between the bones has be- 
come permanent. The areas of rarefaction have 
filled up with normal callus. The right leg gives 
similar positive evidence for thermo-penetration. 
Reference to the plate shows firm union of over- 
lapping fragments of the fibula. The former hiatus 
of 2.5 centimeters between the tibial fragments has 
been diminished to scarcely 0.5 centimeter, more 
apparent in the roentgen plate than in the photo- 
graph made from it and here reproduced. It is prob- 
able (and this would agree with the objective clinical 
evidence) that this half centimeter space is filled 
with fibrous material so that complete bony union 
is in prospect. Treatment will continue with this 
end in view. 

Another gratifying result following the use of 
diathermy is shown in the case of Lieut. P. D. H. 


Lieutentant H., 33 years old, white, with good 
health record for self and family, was struck by a 
high explosive shell fragment in battle, September 
28, 1918, resulting in a compound comminuted 
fracture of the left femur, middle third, with loss of 
bone substance. The leg was operated upon 12 hours 
later, and a Thomas splint applied. Primary union 
of wound followed. As the bone fragments did not 
unite, on January 9, 1919, the thigh was encased in a 
gypsum cast. It became necessary to insert a bone 
graft on March 6, and a good result was reported. 
Roentgenograms taken in the spring of 1919 showed 
full union and no sequestration; later, the presence 
of several minute foreign bodies was noticed. On 
September 15, mention is made of ankylosis of the 
left knee and ankle, with only a limited range of 
motion. Physical measures, begun October 22, and 
practiced daily, included whirlpool bath of leg and 
thigh, massage of soft structures, manipulation of 
both affected joints, and the application of the 
galvanic, slow, sinusoidal current to wasted muscle 
groups. Roentgenograms on December 3 showed an 
abundance of callus but also a worm-eaten appear- 
ance of both upper and lower femoral fragments; 
the bone graft, 17 centimeters long, had not been 
absorbed. This finding was a suggestive indication 
for diathermy, which was applied here on December 
19, 20, 29, 30, 31, 1919, and January 2 and 6, 1920. 
These seven treatments it was hoped might prove 
sufficient to stimulate osteoblastic action, a return 
to normal local nutrition and increased phagocytosis 
to remove any remaining infective process. To 
encourage further improvement excision of the 
small defective area on the lower tibial fragment 
and the sinus leading therefrom was done on January 
9. Complete laceration of the left sciatic nerve had 
occurred at the time of the original shell wound, 
and on January 9, 1920, high suture of the nerve was 
performed. The accompanying paralysis had in- 
cluded all muscles on the back of thigh and leg. 
At the time of this writing, March, 1920, general 
return to nerve function has scarcely been possible; 
some recovery of action in the hamstrings may, 
however, be reported, that of the biceps being strong- 
est. Of equal significance is the marked redevelop- 
ment of the other soft structures and of partially 
restored function in the joints of the affected ex- 
tremity. As for the damaged osseous tissues, by 
March 15 the X-ray findings (anteroposterior and 
lateral views of right femur) showed the bone graft 
in situ with abundant callus formation. The bone 
graft had united at both ends and had blended with 
the femoral fragments, giving a healthy appearance 
throughout. Outside of the graft area there is ample 
callus, throughout a large extent of which the appear- 
ance is healthy. The worm-eaten area on the upper 
femoral fragment and the like area on the lower 
fragment previously mentioned, while unchanged, 
seem to hold minute sequestra and not foreign 
bodies, as formerly believed. Forcible manipulation 
of the fibrosed knee had by this time greatly in- 
creased the range of joint action, but, unfortunately, 
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Fig. 5 Fig. 6. 

Fig. 5. Lieut. P.D.H., December 3, 1919. Left femur, 
anteroposterior view. Loss of bone substance; defects in 
both fragments. Bone graft united at upper end; dis- 
placed below. 

Fig. 6. Lieut. P. D. H., December 3, 1919. Lateral 
view of left femur at outset of diathermy. Note displace- 
ment of fragments in relation to bone inlay. 


caused much relaxation of the lateral ligaments with 
wabbling of the left leg when walking. It was there- 
fore decided to apply a caliper splint and omit the 
physiotherapy treatment for the present. Roentgeno- 
grams, lateral and anteroposterior, taken June 22, 
1920, show the callus to have a much healthier ap- 
pearance while the rarefied areas seen in previous 
plates have become filled with healthy callus. There 
are two metallic foreign bodies present about which 
there is no rarefaction. There is no evidence of 
sequestra. Union of fragments appears to be com- 
plete and firm. 

Altogether the use of diathermy in this 
typical bone case has been most encouraging 
and points the way to improved methods 
in the treatment of delayed union in bone 
fractures in general. 


OSSEOUS NON-UNION AND OSTEOMYELITIS ONLY 
PARTLY AIDED BY DIATHERMY 

B. J. O’N., private, age 28, white, formerly a 

motorman, never ill except from scarlatina 3 years 

before entering the army. Parents, brothers and 


Fig. 7. Fig. 8. 


Fig. 7. Lieut. P. D. H., June 22, 1920. Left femur; 
callus healthy; rarefied areas filled with healthy callus. 
Union of fragments firm. Anteroposterior view. 

Fig. 8 Lieut. P. D. H., June 22, 1920. Left femur, 
lateral view. Rarefied areas now filled with normal 
callus. No rarefaction about the two foreign bodies 
present. No sequestra. Union complete and firm. 


sisters are alli living and well. A gunshot wound of 
the right leg, received in action, September 27, 1918, 
caused a compound comminuted fracture of the 
tibia with drop-foot, the latter probably due to 
injury to the anterior tibial nerve. Roentgeno- 
grams on February 14, 1919, showed a compound 
transverse fracture of the middle third of the tibia 
with complete loss of 3 inches of the shaft. The 
fragments were in good alignment but little callus 
had formed. Twelve minute foreign bodies were 
apparent in the soft parts of this region. Four days 
later a splint had been applied to the leg and foot. 
Massage of the leg was started on March 27. A bone 
graft operation to fill a 5.5 centimeter defect, was 
done May 14, the gypsum cast being opened 6 days 
later. Roentgenograms taken June 7, showed that 
the lower end of the bone graft had slipped out of 
the lower fragment and pointed posteriorly about 
1.5 centimeters. On June 24, therefore, the bone 
graft was replaced. It had been deflected by a sharp 
point of bone at the lower end of the upper fragment 
of the tibia. Roentgenograms on July 14, revealed 
apparent callus union between the upper fragment 
and the upper end of the bone graft, while those 
of July 19 showed that the lower end of the bone 
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Fig. 9. Tig. 10. 

Fig. 9. B. J. O’N., November 14, 1919. Right tibia, 
anteroposterior and postero-anterior views. Loss of osseous 
continuity; bone inlay displaced at lower end; no callus 
there; upper end slightly absorbed. 

Fig. 10. B. J. O’N., March 31, 1920. Bone graft at- 
tached to upper fragment of right tibia; loose below. Line 
of fibrous callus distinct between upper and lower tibial 
fragments. 


graft had slipped out of the lower fragment of the 
tibia, and that there were two small fractures of the 
upper portion of the lower fragment of the tibia. 
There is a 1 centimeter backward displacement of 
the lower end of the bone graft. Four days later 
an operative attempt was made to replace the graft. 
Then, to improve local metabolism, beginning on 
August 6, daily whirlpool baths and massage were 
given, avoiding the site of the graft and fracture. 
Roentgenograms on August 13, showed the lower 
end of the bone graft to be displaced backward as it 
was approximately 1.5 centimeters behind and 
above the lower fragment. There was then a slight 
amount of callus formation but as yet no callus 
union. An operation by the Chutro method, on 
August 20, provided a bone implant including 
periosteum and a thin layer of cortex. The X-ray 
findings on September 5 showed a loss of bone sub- 
stance of about 2.5 inches at the site of the fracture, 
with bridging across the graft by callus. By Sep- 
tember 19 the wound had closed. Two days pre- 
viously daily massage of the anterior surface of the 
leg was again begun along with vibration by the 
soft rubber cup vibratode. The X-ray on October 18, 
showed areas of rarefaction around the bone graft, 
the latter not being absorbed. Examination had to 
be made through the gypsum cast. This cast was 
still in place November 1. Another one was applied 
on the 13th from the knee to the toes. The following 





day an X-ray examination made plain that the bone 
graft in its lower portion had been broken off. No 
callus had formed in the lower fragment. The upper 
end of the graft showed slight absorption. Several 
fragments of bone were lying between the upper and 
lower fragments, which were separated by 6 centi- 
meters. These fragments appear to act as a seques- 
trum. Finally on November 16, daily diathermy 
was instituted, from 300 to 500 milliamperes being 
applied for from 1 to 1.5 hours. As the feet were in 
a cast, the lower electrode had to be slipped inside 
and against the sole. At this time also ionization 
of the large scar which was generally adherent to 
the site of the incision, was proposed, but because 
of the marked sensitiveness of the surface, this 
method of treatment could not be used. On De- 
cember 22 an X-ray examination made through the 
cast, showed several fragments of bone adjacent 
to the graft, but the observer was unable to deter- 
mine whether they were parts of the graft. The 
lower end of the graft was broken; no callus was 
present. There was marked atrophy of the lower 
fragment of the tibia. After a furlough of 20 days, 
daily diathermy was resumed on January 15, 1920. 
The next roentgenogram, on February 14 (antero- 
posterior and lateral views), showed the upper end 
of the graft apparently solid but the lower end de- 
tached and pointing backward; there was a slight 
amount of callus formation; no evidence was found 
of osteomyelitis. On the 16th, another bonegraft 
operation was performed. Throughout the operative 
field many adventitious blood vessels were found, 
in the surgeons’ opinion complicating the procedure. 
These new vessels, or rather enlargement of smaller 
ones, were probably an outcome of the diathermy 
treatment, an objection to be carefully considered 
under certain conditions. This excess of new vessels 
could have been readily controlled had ionization 
followed each diathermy treatment; indeed, just 
prior to this operation ionization of the adherent 
scar had again been suggested but lack of time, 
because need for operation seemed imperative, did 
not permit of its being used. By the 23d the wound 
was discharging and the next day sloughing, with a 
large sinus down to and exposing the tibia. By the 
end of March the operation wound now only 1 inch 
by 1% inch, was fast closing, as granulations were 
profuse. According to the roentgenograms the 
bone graft had united at the proximal end although 
not yet to the distal fragment. Roentgénogram 
on March 31, anteroposterior view, showed an old 
comminuted fracture of the middle third of the 
right tibia. There was an area of about to centi- 
meters showing marked loss in bone substance. 
Projecting downward and backward from the upper 
fragment there was a long strip of callus about 8 
centimeters in length and 2 centimeters in width. 
Projecting upward from the lower fragment, there 
was a slender strip of calcified periosteum about 
4 centimeters in length. Anterior to the two areas 
described above there was seen a bone graft, about 
17 centimeters in length, which appears to be well 
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united above, in which position it gave a healthy 
appearance and appeared to fuse well. The lower 
end of this graft was surrounded by some absorption 
and remained united. About the center of this graft, 
in which location it appeared to be entirely absorbed, 
theré were seen two very dense strips of callus the 
health of which was doubtful, their density being 
almost too great for normal bone. At the end of April 
skin grafting was in prospect to cover the bared area 
in the soft tissues over the middle of the bone graft. 
The advisability of further resort to diathermy was 
also under discussion, although heavy felt wedges 
between the gypsum cast and his hammer-toes 
might temporarily prevent application of the lower 
electrode. As the bone graft did not unite, it was 
removed in June, after which the wound soon closed. 
A long strip of fibrous callus now, June 21, 1920, 
unites the ends of the bone, and a gypsum cast has 
been applied to the limb for its protection. It was 
because of this cast that diathermy had to be tem- 
porarily discontinued. Previous to the use of diath- 
ermy bone grafts had failed to induce any deposit 
of callus in the ends of the fragments; the presence of 
callus did, however, become evident after insertion 
of the present inlay so that it was natural to infer 
that diathermy was the causative agent. We expect 
that firm bony union will consequently take place 
after a Jonger or shorter period, varying from 6 
months to 1 year. 

In this case it was again proved that a 
decided addition to the circulation could be 
depended on by the application of diathermy 
even though local conditions, possibly the 
peculiar nature of the infection, had until 
the application of diathermy interfered with 
deposit of callus, etc. 

J. B., private, age 29, white, formerly a stock 
clerk, has a clear health record. His mother, brother 
and 2 sisters, the sole relatives, are living and well; 
his father died from tuberculosis at the age of 47 
years, the only case in the family. On July 19, 1918, 
he received a shell wound with a compound com- 
minuted fracture of the upper third of the right 
humerus. First aid was given to hours later, and 
on July 24, a more complete operation was done. 
Because of a secondary hemorrhage on August 13 
another operation was done and the artery ligated. 
Hemorrhages recurred on August 20. On September 
10 a Shell fragment was removed. Returning from 
France on January 15, 1919, the patient was operated 
on at Camp Dix the operation consisting of curettage 
of the necrosed bone. The wound healed about 
March 15 but reopened May 24. Physiotherapy 
was instituted April 2: daily applications of radiant 
light and heat, massage and interrupted galvanism 
were used to restore the wasted soft structures. 
One week after reopening the wound, May 31, the 
diagnosis, mentioning fracture, included osteo- 
myelitis and sinus formation; large scars on the 
anterior surface of the right shoulder and side of 
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Fig. 11 (at left). J. B., September 3, 1919. Right 
humerus; bone defect; partial failure at union of graft. 

Fig. 12. J. B., June 15, 1920. Partial ankylosis of 
shoulder. Partial union at site of fracture; increased callus. 


chest, in the axillary region; motion of the arm 
limited in all directions by rigidity of the joint and 
weakness of the muscles of the arm; no nerve in- 
volvement. At this time pain had disappeared 
from the right upper extremity. The X-ray findings, 
on June 3, were of fair union by callus with slight 
deformity, no definite evidence of osteomyelitis; 
then on July 14, apparently firm union by callus, 
in fair position, with a wedge-shaped loss of bony 
substance on the outer half of the shaft of the hu- 
merus. Again, August 6, there was no change in 
condition, but at the upper end of the lower frag- 
ment there was a beginning rarefaction of the bone 
which may have been the result of trophic change 
or of an osteomyelitis, probably the latter. Two 
days later, radical effacement of the sinus in the 
right humerus was done. On August 21, as the scar 
of the incision had broken down, it was dressed 
with Dakin’s solution and tubes inserted; then, on 
August 28, the sinus was curetted under novocaine. 
Daily use of radiant light and heat with massage 
of elbow and hand were again started September 2. 
X-ray examination, the next day, showed apparently 
firm but incomplete union but no evidence of os- 
teomyelitis or sequestra. To obtain more direct 
action, radiant light and heat was on the following 
days changed to diathermy, but because of pain 
caused in the affected area, possibly due to nerve 
congestion or some other acute process induced, 
this change was at once reversed. The sinus was 
opened on September 18 and a small fragment of 











Fig. 13 (at left). M.C., August 22, rg9r9. Angulation 
of fragments of fractured femur, the lower fragment over- 
riding externally and laterally; loss of bone substance. 
Diathermy treatment began December 12, 1919. 

Fig. 14. M.C., June 23, 1920. Excess of callus has 
disappeared. A very small sequestrum is noted; its re- 
moval promises complete closure of wound. Osteomye- 
litis absent. 


bone removed; consequently massage of the limb 
had to be omitted. By the 22d, however, it was again 
possible to apply diathermy. The X-ray report, 2 
days later, was of some loss of bone substance but 
also of union by callus apparently about 1 centimeter 
in width at its smallest diameter; position of frag- 
ments fair. By the 26th, massage and joint manipu- 
lation could be added. Unfortunately, on October 3, 
while trying to mount an automobile, the patient 
bore down on his right hand, and the right arm began 
to pain. X-ray examination showed a fresh fracture 
through the callus at the site of the old fracture in 
the surgical neck of the humerus, but with the 
fragments in good position. This complication, of 
course, made the application of a gypsum cast 
necessary. Roentgenograms on November 7 showed 
but a very slight amount of callus present. The 
upper fragment points downward, inward, and 
somewhat backward, forming an angulation with 
the lower fragment which tapers and bows upward 
and inward and comes in approximate contact with 
the upper fragment. The head of the humerus shows 
bone atrophy and is displaced somewhat upward. 
The X-ray report of January 24, 1920, showed much 
improvement, there being more callus, no evidence 
of an active osteomyelitic process and less bone 
atrophy. The callus did not appear to be strong 
enough to permit of much manipulation. Three 
days later diathermy could once again be started, 
his ward officers hoping that it might remove pus 
and so avoid another operation. (There had been 
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a tendency to pus formation in various areas but 
when discharging at this site there would be no pus 
elsewhere.) A graded plan of applicaton was re- 
sorted to, the first 2 days calling for 300 miliamperes 
for 10 minutes each; then, for 2 days 600 milliamperes 
for 20 minutes each; next 800 milliamperes for 20 
minutes for each of 2 days; finally these figures for 
20 minute periods were reversed on the succeeding 3 
days. After the first 3 days the excessive flow of pus 
had diminished; within 2 weeks the pus had alto- 
gether disappeared. Then light massage with care- 
ful manipulation was added. Soon he was ready 
for discharge. At this time while riding in a motor 
bus, it careened heavily on meeting an obstruction, 
the patient was hurled across the interior of the car, 
once again fracturing the arm. The broken arm is at 
present in a splint which permits the use of diather- 
my (from 500 to 700 milliamperes for 40 minute 
periods) and the absence of pus is thus assured. 
Bristow stimulation of the defective muscles was 
added on March 4. Stereoscopic roentgenograms 
taken April 24 show increased callus at the site of 
fracture, even though the bone will not yet stand 
much manipulation. 

M. C., age 28, had the usual diseases of childhood 
and repeated attacks of tonsillitis in 1911; had 
otherwise been healthy. His father died from 
nephritis and his mother from ‘complications. ” 
On October 6, 1918, in France, a revolver bullet 
penetrated the right thigh, entering on the anterome- 
sial aspect about 3 inches above the knee-joint and 
emerging posterolaterally about 10 inches above 
the knee, and causing a compound, comminuted 
fracture of the femur. He was treated at various 
hospitals abroad and in the United States; reaching 
Fox Hills, there was found 15 degrees of motion at 
the knee, with considerable atrophy in the struc- 
tures below. Curettage and sequestrotomy with 
drainage was done at this hospital on April 23, 1919; 
probable good union was reported, on X-ray exam- 
ination by May 25. On June 20 his general con- 
dition and special senses were found normal as, also 
was his weight, 162 pounds. Four days later the 
X-ray findings showed an oblique fracture of the 
right femur, united by callus, with an area of bone 
absorption in the center of the region, and osteo- 
myelitis of the ends of the fragments. The posterior 
fragment was displaced backward. There was a 
discharging sinus. Laboratory tests showed the 
presence of staphylococci both in smear and in 
culture. and on July 2, of bacillus pyocyaneous. 
The sinus was operated on July 8, the wound being 
closed by the Babcock method. Roentgenograms 
on August 22 showed one large and three small areas 
of absence of bone in the region of fracture. 
In the larger area is a foreign body ™% centimeter 
long and three adjacent minute foreign bodies. 
There are five or six small foreign bodies in the bone 
itself. There is evidence of apparently firm union 
by callus. By November 1, it was decided to give 
physiotherapy treatments. Diathermy proved not 
well borne at first, the skin being too tender; so 
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radiant light and heat was therefore substituted. 
Massage, mild joint manipulation, the slow galvanic 
sinusoidal current to the wasted muscles, and ioniza- 
tion of scar tissue proved the best daily treatment. 
The X-ray findings on November 14 mentioned 
overriding with the lower fragment pointed ex- 
ternally, causing angulation laterally. There were 
several holes through the lower portion of the 
upper fragment showing loss of bone substance in 
the anteroposterior view. It became necessary 
on December 3, because of the circumscribed 
dermatitis, to omit all physiotherapy except massage 
to the lower part of the leg. On December 12 daily 
use of ultraviolet ray to the ulcerated area was 
started, and the following day diathermy of the leg 
was added. For the latter treatment a wide, flexible 
metal cuff encircled the thigh above the knee, 
the foot resting in a warm water bath holding the 
other metal electrode. It was because of recurring 
furuncles on the face and neck that the presence of 
osteomyelitis was suspected. To remove this ten- 
dency to pus formation a diathermy volume of 600 
to 700 milliamperes was promptly given for 2 hours. 
Within 1o hours there occurred a focussing of symp- 
toms on the front of the thigh, with free discharge 
of pus. Since then there have been no furuncles any- 
where. Daily forty-minute applications of diather- 
my are given for the osteomyelitis but no pus is 
flowing, only a simple serous fluid being present. 
Only when he is unavoidably absent for some days 
from treatment is a little pus to be found. The X- 
ray findings by March 3, 1920, merely mention that 
there now appears to be a minute sequestrum in 
the callus and that there remains but one small hole 
through the bone at the lower end of the upper 
fragment. Under local anesthesia immediately 
afterward the small sequestrum was removed and the 
sinus curetted so that by March g he was able to leave 
on furlough. As this operation did not prove suffi- 
cient, on March 30a more complete removal was done 
under full gas and oxygen anesthesia. This operation 
included excision of the scar and sinus together 
with effacement of diseased bone at this site. At 
this writing, April 25, good progress can be reported, 
the patient having again become ambulant. Atten- 
tion is called to the prompt action of diathermy in 
changing the secretion of pus to one of thin serous 
flow, a favorable change often to be noted in this way. 

In such cases certain facts as to this valu- 
able current should be thoroughly grasped 
by the operator to ensure its accurate em- 
ployment. One must be sure that the ap- 
paratus employed is really scientifically con- 
structed so as to produce genuine resonance 
between its component parts as, otherwise, 
the absolutely necessary quality of d’Arsonval 
current is not obtained. Then, while in 
operation, one must frequently note the tone 
of the latter so as to avoid its shifting to a 
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thermofaradic or an irregularly interrupted 
high frequency current that might prove irri- 
tating instead of soothing, which is of impor- 
tance where pain is a factor in acase. Again, 
where newly formed callus is to be acted 
on by diathermy, as after bone inlays or for 
ununited fracture, it is well to recall that 
applications of excessively high amperage 
(even if not of too great volume, but when 
too frequently repeated) may have an actual 
destructive action on recent callus. Indeed, 
such frequently applied high amperage dia- 
thermy is distinctly indicated where the 
deposit of callus becomes so bulky as to in- 
terfere with normal function. It is in this way 
that new bone formation may usually be 
directly controlled. 

The hitherto unfavorable results from 
accepted treatment methods noted in the 
intractable conditions just described call for 
research study along altogether newer lines 
of inquiry, and it is expected that in so ration- 
al a modality as diathermy the answer may 
be found. Based on the now undisputed fact 
that diathermy brings about a marked en- 
largement locally of existing blood vessels, if 
not also an actual growth in their number, 
and judging from the cases just quoted, it is 
reasonable to anticipate more or less increase 
of bone deposit for cases of delayed union 
or bone graft; removal of osteomyelitis, where 
present; cessation of infection, and closure 
of the cavity by granulation. It is to confirm 
these important suggested changes that 
further efforts should be directed, and mem- 
bers of this association are peculiarly quali- 
fied to pursue such an inquiry. An intensive 
collective investigation of the kind should 
be carried out ona large scale, where possible, 
in military, railway, and other hospitals 
receiving many accident cases from the 
industries. 

It is asked, finally, that research workers 
may describe full details of technique em- 
ployed, for only by a carefully thought out 
technique can future observers repeat the 
successes here obtained, in treatment of 
these obstinate complications. 

The writer wishes to express his obligation to colleagues 


on the hospital staff who aided in this study by contribut- 
ing data, illustrations, and helpful criticism. 
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BILATERAL RENAL DYSTOPIA 


By H. W. E. WALTHER, M.D., F.A.C.S., New Or.LeaAns 


the kidney occupies a faulty position 

due to a congenital anomaly. There- 
fore, it differs from the movable, wandering, 
or floating kidney in that it never has occu- 
pied its normal position. Cases of unilateral 
pelvic kidney are met with not infrequently, 
but instances of bilateral renal dystopia are 
relatively rare. Bryan (6), in 1915, after a 
most circumspective search of the literature, 
could find but 18 authentic case reports. 
The condition has been considered by many 
of little importance clinically. However, 
under certain conditions, as for example, 
pregnancy, where nephritis or even uremia 
impend, grave sequelae may ensue should the 
true condition go unrecognized. The exhaust- 
ive investigations which have been made by 
Plummer (16) regarding this most interesting 
congenital defect have aided to no small de- 
gree in making the condition more compre- 
hensible. 

Etiology. Two theories have been advanced 
as regards the causation of this condition. 
They will be enumerated briefly. 

Bryan (6) states that in early life the cloaca 
is both the future rectum and bladder. A 
vertical fold separates the bladder anteriorly 
from the rectum posteriorly. The wolffian 
duct gains the cloaca dorsally and ultimately 
forms the renal pelvis and ureter. The kidney 
slowly ascends to the lumbar region, in the 
process of foetal evolution and development, 
receiving in its excursion arterial twigs which 
are given off from successively higher points 
on the aorta; as the kidney reaches higher, 
these twigs atrophy, drop off, and new arteries 
supplant them. The artery which continues 
as the renal artery is the last stem claimed by 
the kidney. If, in its forced excursion upward, 
one stem refuses to give up its nutritive right, 
the kidney is tethered, and with development 
and embryological growth the artery thickens 
and becomes permanent, fascial increase is 
noted, and the kidney is anchored in moorings 
which nature has not intended. 


Dike dystopia is a condition in which 


The studies of Hill (10), Pohlman (20), 
and Strater (21) tend to show that the kidney 
may be arrested at any point in its process of 
ascent and rotation independent of its blood 
supply. They argue that as no vasculariza- 
tion of the kidney occurs until it has reached 
its permanent position, it therefore follows 
that in this type of renal anomaly the kidney 
vessels must originate from the nearest arte- 
rial trunk, in a direct course to that organ. 
They found that in some instances the kid- 
ney, in the process of its embryonal wander- 
ing, passes over the course of several arteries 
and may, during this time, be supplied by 
several vessels. Arrested in the pelvis, these 
temporary vessels then become permanent 
ones. They therefore reason that an abnormal 
vascularization is not the cause of dystopia 
of the kidney but that just the opposite is 
true, that is, that the kidney abnormally 
placed seeks the nearest blood supply. 

Anatomy. The dystopic kidney is generally 
found normal in size, although Plummer 
describes a specimen in his collection as being 
considerably smaller than normal. It is the 
exception to find this type of kidney normal 
in shape as has been particularly emphasized 
by Morris (26). The renal pelvis is always 
misshapen. These variations are commonly 
due to the organ resting upon the promontory 
of the sacrum, the sacro-iliac joint, or the 
linea innominata, in consequence of which 
depressions may be found on the posterior 
surface of the organ. Foetal lobulations are 
occasionally seen. 

The vascular supply in these cases is inter- 
esting. Meyer (13) reports two or more 
arteries and veins leading to dystopic kidneys 
he has studied. Anitschkow (2) describes a 
case in which the kidney was supplied with 
five arteries. The artery, in these cases, 
arises from the lower portion of the aorta, at 
the bifurcation or just above this point. In 
other cases reported, the arterial supply has 
arisen from the common iliac, hypogastric, 
median sacral, and external iliac. This origin 
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of the vessels in itself is sufficient evidence to 
distinguish a congenital renal misplacement 
from a movable kidney. 

The renal veins empty at points corres- 
ponding to the origin of the arteries. A por- 
tion of the embryonal cardinal vein may 
assist in the formation of the renal vein. 

The ureter may be found shorter than 
normal but not necessarily is this always 
true, as in the author’s case both ureters 
were found to be of normal length. 

Relative to location, some dystopic kid- 
neys may be found entirely within the small 
pelvis, behind the uterus or partly behind the 
bladder. Others are found high up in the 
iliac fossa to the side of the vertebral column, 
or in front of the vertebral column. Dorland 
(27) reports an instance where the kidney 
was found in a pocket of parietal peritoneum. 
The misplaced organ is usually to be found 
upon the side it rightly belongs, but it must 
not be forgotten that crossed-kidneys and 
ureters may exist. Fused kidneys may be 
present in dystopia; Cathelin found only 5 
out of 19 where fusion was absent; Mennacher, 
g cases; Dorland, 4 cases. 

The organ in these cases is retroperitoneal; 
it may be found partially between the layers 
of the mesosigmoid or partially within the 
broad ligament. According to Strater (21), 
the adrenals are always found in their normal 
position, while Morris states that he found 
the adrenals displaced in 9 out of 20 cases 
observed. 

Congenital defects in other parts of the 
body are not uncommon in conditions of 
dystopic kidney. Abnormalities in the genital 
organs of both sexes, of the bladder and rec- 
tum have been reported. Unicorn uterus; 
bicorn uterus; double uterus; uterus and one 
tube absent; upper part of the vagina and 
inner portions of the tubes absent; uterus and 
vagina absent; testicle atrophic and located 
in the inguinal canal; one-half of bladder par- 
tially undeveloped ; one-half of bladder absent; 
atresia ani; epispadias; hypospadias; ex- 
strophy of bladder; cryptorchism;—these 
are some of the anomalies enumerated in the 
literature. 

Pathology. The misplaced kidney need not 
necessarily be abnormal in structure. Its 
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abnormal condition, however, predisposes 
the organ to pathological conditions. Hydro- 
nephrosis and pyonephrosis are quite fre- 
quently met with. Strater (21) found 12 
cases of hydronephrosis and 6 cases of pyo- 
nephrosis in a total of 27. Calculus, sarcoma, 
tuberculosis, and cystic degeneration have 
been reported. In the author’s case there was 
a bilateral hydropyonephrosis, each renal 
pelvis having a capacity of 70 cubic centi- 
meters, the infective organisms being cocci 
and bacilli. 

A résumé of the necropsy findings in 18 
authentic cases of bilateral renal dystopia 
collected by Bryan (6) shows the following 
constant development inhibition: (a) kidney 
fixed, densely bound down, flattened; (b) pel- 
vis usually situated anteriorly; (c) located 
about sacro-iliac synchondrosis, i.e., below 
the pelvic brim; (d) one small single artery, 
may be as many as six twigs, entering at an 
abnormal site; (e) veins multiple, much en- 
larged, emerging at an angle; (f) adrenal 
bodies in their normal subdiaphragmatic 
locations; (g) lobulation of the kidney; (h) 
hypoplasia of the calyces; and (i) ureters are 
standard, but shorter. 

Symptomatology. While it has been found at 
autopsy that renal dystopia is equally fre- 
quent in both sexes, Strater, in his 67 clinical 
cases, found normal kidneys 42 times in wo- 
men and 4 times inmen. As Plummer rightly 
concludes, this can be accounted for partly 
because of the fact that a kidney located in 
the small pelvis is more prone to give symp- 
toms in woman than in man and because of the 
greater frequency of pelvic examinations and 
pelvic operations in women, these leading to 
the discovery of the abnormally placed 
kidney. 

Pain in the lower mid-back, abdomen, 
loins, buttocks, radiating at times into the 
lower limbs; a feeling of weight in the abdo- 
men, all of which may be aggravated at the 
menstrual period. Pain at coitus has been 
noted. Disturbances of menstruation may 
occasionally occur. Pressure on the rectum 
frequently causes constipation. Chavannez’s 
case of left hydronephrotic kidney, lying be- 
tween the leaves of the mesocolon, led to a 
pre-operative diagnosis of carcinoma of the 
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sigmoid. Enuresis and tenesmus occur. 
Psychic disturbances play no little part in 
some of these cases. Other pelvic organs 
may be displaced. The condition has been 
known to precipitate abortion during preg- 
nancy. 

The symptoms in some of these cases may 
be very misleading. At best, the history- 
record, in which subjective symptoms are 
enumerated, can only be considered as one 
link in the chain of almost endless possi- 
bilities. 

Diagnosis. Only by routine abdominal 
examinations, carefully executed, can one 
hope to discover existing anomalies. Where 
the patient is slender bimanual palpation 
can be carried out with a fair amount of pre- 
cision. Obviously in obese individuals, the 
examination will not be as satisfactory. In all 
tumors about the brim of the pelvis, particu- 
larly in those instances where the kidney 
cannot be felt in its normal bed, renal dystopia 
should be borne in mind. 

Vaginal palpation in the female is of great 
value. In the male we resort to rectal pal- 
pation. 

One must ever remember that the finding 
of both kidneys in their. normal positions 
does not necessarily exclude the possibility 
of a dystopic supernumerary kidney, as has 
been reported by McArthur (14). 

Urinalysis shows no abnormalities that 
are endogenous to the condition. Functional 
tests, such as phenolsulphonephthalein, which 
give us the secretory capacity of the kidney, 
when linked with chemical studies of the 
blood for urea nitrogen, non-protein nitrogen, 
uric acid, and creatinine, will give us informa- 
tion of inestimable value. 

It is the cystoscope and the radiographic 
ureteral catheter, however, which are of the 
most value in determining the presence or 
absence of congenital pelvic kidney. By per- 
forming cystoscopy, introducing opaque cath- 
eters into the ureters up to kidney pelves, 
injecting an opaque fluid through the catheter 
into the renal pelvis and then taking a roent- 
genogram, we can locate, with a definiteness 
not obtainable by any other means, the route 
of the ureter, and the size, shape, and posi- 
tion of the kidney pelvis. To this procedure 


the name of pyelography has been given. As 
the value of this diagnostic aid becomes 
more widely appreciated, we will hear of 
more cases of renal dystopia being detected. 

Treatment. As this contribution deals pri- 
marily with bilateral renal dystopia, there is 
little to be said as regards treatment when 
considered from the surgical aspect. Even 
in unilateral dystopia, in deciding upon a 
proper course to pursue, one must consider 
separately the cases where the kidney is 
normal in structure, and those where a patho- 
logical condition exists. It is obvious that 
where a kidney is found abnormally situated 
but is normal in structure and function, and 
where no serious symptoms warrant inter- 
ference, it is best left alone. On the other 
hand, should acute infection be present in a 
kidney of this type, either hematogenous, 
lymphogenous or urogenous, where the simpler 
procedures such as lavage of the kidney pelvis 
and catheter drainage fail to produce the 
desired relief of symptoms, then nephrectomy 
of offending organ should be seriously con- 
sidered. The feasibility of such an under- 
taking would naturally hinge upon the 
functional capacity of the other kidney in 
determining whether or not the remaining 
organ can fittingly sustain the life in the 
patient. 

Transplantation of dystopic kidneys has 
been attempted from time to time, but with 
little success. Munro (28) states that in a 
number of cases in which the kidney was 
transplanted, nephrectomy was required later 
on. The difficulty accompanying such a trans- 
plantation, particularly where infection is 
present, is apparent. 

L. T. McD., white male, single, age 23 years, 
native of Mississippi, a saw-mill hand by occupation, 
presented himself at the Out-Patient Dispensary, 
Charity Hospital, on August 12, 1915. 

Complaint. Frequency and burning at each urina- 
tion; the voiding of cloudy, shreddy urine; pains in 
loins; and occasionally febrile attacks. 

Family history. Mother, father, and one sister 
dead—causes unknown. Has 1 brother and 3 sisters 
living and well. The family history is negative for 
tuberculosis, cancer or hemophilia. 

Past history. Patient had measles, typhoid, mala- 
ria, and erysipelas. Denies mumps. Has never 
been operated upon. Has had no instrumentation. 
His appetite has always been good. Sleeps only 
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fairly well at nights because he must get up so often 
to void urine. Bowels regular. Average weight 125 
pounds; has lost 10 pounds in past 12 months. 
Does not use tobacco, narcotics, nor alcohol. 

Venereal history. Denies all venereal diseases. 

Present illness. For the past three years patient 
states that he has had ‘‘kidney trouble.” He has 
been under the care of a doctor all this time. His 
trouble started by a marked increase in the number 
of urinations daily as well as having to get up fre- 
quently at night to void. N 15 — 20x 

D 15 — 25x 

Of late he has noted that he passes large quantities 
of cloudy urine containing many clumps of pus. 
He also now complained of occasional, severe pains 
in abdomen, loins, and sides—these pains frequently 
radiating down into lower limbs. Attacks of fever 
at intervals he attributes to malaria. Has never 
urinated bloody urine nor has he passed any gravel. 
For past year and a half he has suffered with ardor 
urine. 

(At a later date, upon careful inquiry, I was able 
to bring out the interesting fact that since child- 
hood the patient had had urinary frequency and 
always voided large quantities of urine.) 

Physical examination. Heart, lungs, abdomen, 
extremities, glandular system, and external genitals 
negative. The patient was a thin subject, would 
relax his abdominal muscles perfectly, and it was 
easy to palpate the abdomen for abnormalities. 
Examination, repeated on many occasions, was 
negative. The kidneys were not palpated, neither 
was there tenderness over either kidney region. 
Systolic blood-pressure 115 millimeters mercury by 
Tycos. Temperature, normal. Haemoglobin 75 per 
cent, by Tallquist. Reflexes were studied by the 
late M. J. de Mahy, neurologist, who reported as 
follows: patellas absent, no Romberg, no Babinski, 
no klonus, right pupil reacts to light and accommo- 
dation, left pupil fixed. General muscular develop- 
ment good; function good. Head is box-shaped; 
circumference 54 centimeters; anteroposterior diam- 
eter 26 centimeters; lateral, 33 centimeters from 
horizontal portion of zygomas. According to Binet- 
Simon test the patient was found by Dr. de Mahy 
to have the mentality of a child of 12 years. The 
eyes were reported by J. B. Larose, ophthalmologist, 
as follows: right 20/xx; left 20/xx. Left pupil slightly 
contracted (about 3 millimeters) no reaction to light 
or accommodation. Fundus normal in both eyes; 
media normal. 

Prostate was normal in size, shape, and con- 
sistency; seminal vesicles not palpable. Secretion 
from prostate and vesicles was found normal at 
microscopy. 

Urine. First glass very cloudy with many clumps 
of yellowish material; second glass very cloudy 
with many clumps of the same material. Upon 
examination of a portion of the second glass of 
urine, we found the specimen to be pale, water 
white in color, acid, specific gravity of 1005, trace 
of albumin, no sugar, no crystals, no casts, a few 





Fig. 1. Exposure made to include more of the bony pel 
vis. Showing catheters in both ureters, pyelograms 
demonstrating double pelvic kidneys and the beak of the 
cystoscope in bladder. 


epithelial cells, a few red blood cells, and many 
Gram-negative bacilli and Gram-positive cocci. 

Wassermann and Tschernogubow reactions re- 
ported negative by H. W. Wade. 

Phenolsulphonephthalein test, 1 cubic centimeter 
intramuscularly, gave, for the two-hour collection, 
goo cubic centimeters of urine with a total reading 
of 15 per cent. Within a week a second phthalein 
test gave 550 cubic centimeters of urine with 16 per 
cent of dye for 2 hours. 

Cystoscopy. A No. 24 F. double catheterizing 
cystoscope was introduced into bladder without 
difficulty. Before instrument was passed the patient 
had been requested to void and empty the viscus. 
Immediately after entering bladder with cysto- 
scope, urine to the extent of 300 cubic centimeters 
was drawn off (residual). The entire vesical mucosa 
was found of a dull, dark red appearance, more 
marked on trigone. Everywhere one noted flakes 
of pus and mucus—a typical picture of chronic 
cystitis. Trabeculations were present over entire 
bladder surface, the muscle bands standing out so 
prominently in places as to make the depressions 
appear as small diverticula. In the vertex, the true 
opening of a diverticulum, about the size of a silver 
ten-cent piece, was seen. Upon passing a catheter 
into the opening of the diverticulum it was found to 
be about 2 inches deep. There was no intravesical 
projection of the prostatic lobes. Both ureteral 
ostia were markedly congested but were normal in 
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size, shape and function. No. 6 F. ureteral catheters 
were inserted into ureters up to kidney pelves, no 
obstruction being met with on either side; right 
ureter taking 45 centimeters of the catheter while 
the left ureter accommodated 48 centimeters. It was 
noted that immediately urine began to flow with 
rapidity from each catheter, both 10 cubic centi- 
meter test tubes being filled in about 3 minutes. 
The urine was very pale in color on both sides. 
Upon aspiration, 50 cubic centimeters of pale urine 
was drawn off from each kidney pelvis. Urine from 
right kidney showed: trace of albumin, no sugar, 
many epithelial cells, few red blood cells, few pus 
cells, many gram negative bacilli, few gram positive 
cocci, no casts; from left kidney: trace of albumin, 
no sugar, many epithelial cells, few red blood cells, 
no pus cells, many gram negative bacilli, many 
gram positive cocci, no casts. 

Both kidney pelves were lavaged at cystoscopy 
with a 1 per cent solution of silver nitrate. 

Cystoscopy was repeated a week later with ure- 
teral catheterization. Urine from both kidnéys 
was found sterile at this time, both microscopically 
and to culture. By the use of 2 per cent sterile 
boracic acid solution it was found that the capacity 
of each kidney pelvis was 70 cubic centimeters. 
The bladder capacity was determined as being 400 
cubic centimeters. 

The patient was admitted to one of the genito- 
urinary wards at the Charity Hospital for further 
study. It was considered by the writer that the 
patient had a bilateral hydronephrosis and that 
pyelography should be carried out in order to deter- 
mine the shape and position of the pelves. Further- 
more it was considered advisable, if possible, to 
relieve the obstruction at the vesical neck which 
was causing so large a residual. As paresis of the 
detrusors or cerebro-spinal lesion had been elimin- 
ated by the neurologist seeing the case, some other 
cause for the vesical retention was evident. 

Due to the fact that the large amount of residual 
urine in the bladder was undoubtedly causing back 
pressure on the kidneys, an indwelling urethral 
catheter was inserted into the urethra, fixed, and 
the patient put to bed. Pulse, temperature, respira- 
tions, all normal. Urinary output, studied for one 
week, averaged 4,500 cubic centimeters daily. 

With the able co-operation of Adolph Henriques, 
radiologist, pyelograms were made on the case, the 
opaque medium being to per cent collargol. Fifty 
cubic centimeters of this opaque solution was per- 
mitted to flow, by gravity, into each kidney pelvis, 
the author’s apparatus being used. 

Figure 1 includes most of the bony pelvis, and 
shows the radiographic catheters, the pyelograms 
of the bilateral pelvic kidneys and the beak of the 
cystoscope. 

Comment. It is obvious that without the aid of the 
X-ray this diagnosis could not have been made. 
For besides demonstrating the position and shape 


of the kidneys in this most interesting case it explains 
why the patient had vesical retention of urine. 
The pressure of these pelvic kidneys, encroaching 
as they. do, on the vesical outlet, played the same 
role as might two large, lateral prostatic lobes. 

Patient remained in hospital only two weeks and 
then deserted. Operative interference was never 
considered while the case was under observation. 
Because of the fact that the condition was bilateral, 
and with the low functional output it was considered 
best to treat the patient symptomatically. He would 
have refused any surgical aid had it been offered. 
He had so expressed himself. 

The patient was lost sight of for nearly a year. 
Nine months after last seeing him in the Charity 
Hospital, he called at the office of the writer to 
report that he was “feeling fine.”” He complained 
of no pain whatever. The urine was again badly 
infected, however. He refused cystoscopy. A 
phenolsulphonephthalein test was done and in 2 
hours he excreted 455 cubic centimeters of urine 
with 8 per cent of phthalein. Residual of 360 cubic 
centimeters. He was given bladder irrigations for a 
few days and again deserted. Although efforts have 
been made to correspond with patient and his 
relatives, nothing more has been heard of the case. 
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DEPARTMENT OF TECHNIQUE 


THE TREATMENT OF SUPPURATING WOUNDS FOLLOWING 
ABDOMINAL SECTION! 


By THOMAS J. WATKINS, M.D., F.A.C.S., Caicaco 


UPPURATION of wounds should not occur 

in clean cases. When it is necessary to 

operate upon an “acute abdomen” a con- 
siderable percentage of the wounds will be in- 
fected and suppurate. It is seldom necessary to 
operate upon acute infections in the pelvis until 
the patient has developed immunity, a fact 
which was long ago established by gynecologists. 
(This principle applies to acute infections in most 
other parts of the body and has only recently been 
adopted in the treatment of acute infections of 
the chest.) The wound in these cases should 
consequently seldom suppurate. 

The danger of contamination of the abdominal 
wound is considerable in cases of cancer of the 
cervix, especially in advanced cases which almost 
invariably have deep-seated infections. There is 
also considerable danger of infection in cases of 
hysterectomy when a fibroid polypus protrudes 
into the vagina. 

A considerable difference of opinion exists 
relative to the length of time which should inter- 
vene in acute pelvic infections between the ter- 
mination of the acute infection and the operation. 
We believe there is relatively little danger of 
infection of the wound in these cases when the 
operation is done a few days after the temperature 
has become normal and leucocytosis has disap- 
peared, that is, after the patient has developed 
general immunity to the infection. 

The statistics on operation for cancer of the 
cervix emphasize the great importance of thor- 
ough cleansing of the vaginal canal and cauteriza- 
tion of the cervix before making abdominal 
section. In cases of submucous infected polypus 
we believe it highly important to remove the 
polypus and to wait about 2 weeks before doing 
abdominal hysterectomy. We have been disap- 
pointed occasionally in the result where the 
operation was done 2 or 3 days after the polypus 
was removed. 

For some years we have used alcohol, as has 
been advised, rather freely in the peritoneal 


cavity and abdominal incision in infected and 
contaminated pelvic cases. It has seemed that 
this has at times prevented suppuration of the 
abdominal wound. 

The question of the use of drains in cases where 
suppuration is anticipated is of interest and value. 
It has been more or less customary to establish 
vaginal drainage in some cases with the hope of 
protecting the abdominal wound from infection. 
My experience has been that the use of vaginal 
drainage for this purpose has been disappointing. 
It does not protect the abdominal wound from 
infection, because the drain cannot possibly 
reverse the current in the blood vessels and 
lymphatics, and consequently cannot be expected 
materially to protect the abdominal wound. 


TREATMENT 


The general principles of treatment of infected 
abdominal wounds is the same as for wounds in 
other parts of the body. The author does not 
claim anything original in the treatment of these 
cases but is convinced that the general custom is 
to overtreat these wounds and consequently to 
delay repair, unnecessarily to disturb the patient, 
and to impair the strength of the abdominal 
wall. 

Some phases of the general subject of infection 
and immunity are important to have in mind in 
the treatment of these wounds, namely: The 
infection does not long remain localized. Cases 
of infection which do not suppurate are often 
quite as acute and prolonged as cases which do 
suppurate. The presence of pus is therefore not 
of paramount importance. These wounds heal 
very slowly as long as fever persists. When the 
patient’s temperature becomes normal the repair 
of the wound rapidly takes place. It is not always 
possible to estimate the relative importance of the 
local infection and of the systemic invasion. In 
many, if not in all, of these cases the treatment 
of the systemic infection is more important 
than the direct treatment of the wound. The 


1Read before the American Gynecological Society, May 25, 1920. 
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Mrs. W. F. 


Fig. 1. 


possible value of spontaneous autovaccination 
and destruction of the bacteria by their own 
toxins is worthy of consideration. 

The treatment which we use has become con- 
siderable of a routine: no sutures are removed 
until the wound is healed unless it becomes neces- 
sary on account of extensive cutting of the sutures 
into the tissues; no drainage is inserted; no 
probing is permitted. Moist dressings are kept 
continuously over the wound as long as it remains 
reddened or indurated. Care should be exercised, 
however, not extensively to macerate the parts 
with moist dressings. The value of moist dressings 
consists almost entirely in preventing desiccation 
of the secretions and thus in favoring drainage. 
A large amount of drainage can efficiently take 
place through a small opening when thus treated. 
We generally employ a solution of boric acid for 
the purpose of preventing decomposition. We 
have tried some of the newer remedies which 
were advocated during the period of the war, but 
found them no better than the boric acid dress- 
ings. Experiments made a long time ago proved 
that the use of antiseptics in wounds did more 
damage to the tissues than injury to the bacteria; 
that wounds treated without antiseptics recovered 
more rapidly than when treated with them. 
Exception may be made to the use of chlorinated 
solutions in wounds which contain considerable 
necrotic tissue, a fact which has been well ex- 
pressed in the writings of Sir Berkeley Moynihan. 
The use of antiseptics, irrigations, and drains 
materially injures the delicate tissue-repair 
present in healing wounds. We make no excep- 





Mrs. H. F. L. 


Fig. 2. 


tion in cases of infected wounds complicated by 
intestinal fistulae. Sinuses indicate the presence 
of a foreign body or dead tissue; if the sutures or 
ligature material used is catgut no special treat- 
ment is necessary. The so-called drains are not 
necessary as the wound will drain sufficiently 
without them. They quite as often interfere with 
as promote drainage. The experience is common 
that considerable discharge takes place after the 
so-called drain is removed, which is proof that it 
has been obstructing drainage. This is often 
especially true when gauze is used for supposed 
drainage purposes. 

Important features of this treatment of in- 
fected abdominal wounds are that no pain is in- 
flicted and that the patient is very little disturbed 
mentally by the presence of infection, as one can 
give assurance that the suppuration is of minor 
importance. The question of systemic treatment 
of patients with infected abdominal wounds is 
not presented for discussion in this paper. 
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Fig. 3. Chart for case W. F. 


We have been treating wounds in this manner 
for about 15 years. I read a paper before the 
Chicago Medical Society in 1907! and the treat- 
ment then advocated was practically the same as 
the one now given. The results have been that the 
patients almost invariably recovered sooner than 
they did when we used more energetic treatment. 
The abdominal wall has almost invariably been as 
strong as in cases where nosuppuration took place. 

A brief report of the following two selected cases 
well illustrates the results obtained with the 
above treatment, as they represent the extremes 
of mild and severe cases. 

Mrs. W. F., No. 129,806, was operated upon for an 
extensive, infected cancer of the cervix. The maximum 
temperature for 7 days was consecutively 100°, 101°, ro1°, 
101°, 101.4°, 101.6°, 101.8°, and then became normal. The 
pulse curve varied with the temperature. Wet boric 
acid dressings were applied as soon as drainage appeared, 
which was on the ninth day, and were continued for 3 
days. The drainage was profuse, purulent, and offensive, 
requiring frequent changing of the dressings. The drainage 
all took place through small openings in the edges of the 
wound. The sutures were removed on the thirteenth day, 
which is about the time we generally remove sutures. 
The patient was discharged from the hospital on the 
twentieth day. The photograph taken on the fifteenth day 

‘Illinois M. J., 1907, September. 
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DRAINAGE 





fF dia 
Fig. 4. Chart for case H. F. L. 


after operation (Fig. 1) fails to show any signs that sup- 
puration occurred. The patient was examined about one 
month later and the strength of the abdominal wall was 
tested by palpation, by sitting exercises, and showed no 
evidence of having been impaired by the suppuration. 
Mrs. H. F. L., No. 134,135, was also operated on for an 
extensive infected cancer of the cervix. Her temperature 
was 100.4° on the second postoperative day and reached 
a maximum of 102° on the ninth day. A slight purulent 
discharge appeared on the tenth day and became very 
profuse, purulent, and offensive upon the eleventh day. 
Moist boric acid dressings were applied from the ninth 
to the thirteenth day. The discharge became slight on 
the fifteenth day and disappeared on the seventeenth day. 
The sutures were removed on the twentieth postoperative 
day. A uterovaginal fistula resulted, which was success- 
fully treated later. The photograph taken the twenty- 
third day after operation fails to show any indication of 
the wound having suppurated (Fig. 2). Sitting-up tests 
to determine the strength of the abdominal wall show 
no evidence of any impairment from the suppuration. 
The charts (Figs. 3 and 4) illustrate the relations of 
the temperature to the pulse,—fever and suppuration. 


SUMMARY 
1. No sutures are removed on account of 
the suppuration. 
2. No drains are inserted. 
3. No probing is permitted. 
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4. Wet boric dressings are kept contin- 
uously applied until induration and excessive 
redness of the wound disappear. 

5. Experience shows that this treatment 
secures efficient drainage. 

6. Noappreciable cavity is present at site 
of suppuration when wound is draining; intra- 
abdominal and atmospheric pressure keep 
suppurating surfaces in relative apposition. 


7. When drainage ceases no open wound 
exists. 

8. Experience extending over fifteen years 
has demonstrated that with the above treat- 
ment the infected wounds have healed in less 
time, the patients have been much less dis- 
turbed, and the abdominal wound has been 
left much stronger than when I employed 
energetic treatment. 





SAVING SUPPURATING INCISIONS! 
By HUBERT A. ROYSTER, M.D., F.A.C.S., Ratercu, N. C. 


PLAN for preserving abdominal incisions, 

which have suppurated deeply, and for 

preventing them from breaking down, has 
been employed in my hospital services for several 
years. The results have been so encouraging that 
the technique is herewith presented with con- 
fidence. Most frequently the method is applic- 
able to appendiceal incisions, but it may also be 
used in infected wounds of any kind. 

The fundamental question of drainage enters 
at once into our consideration. Some of us have 
come to believe in the reverse of the old motto, 
and when in doubt we do not drain. The per- 
fectly frank suppurating abdomens require an 
outlet; these admit of no doubt and we drain 





them. But the cases concerning which we are in 
doubt rarely ever require a drain, because the 
condition is mild, not convincingly infectious; 
otherwise we would not be in doubt. In such 
cases the abdomen may be closed with safety, 
yet there are many good surgeons who continue 
to put in drains when they find murky serum in 
the cavity or are confronted with a gangrenous 
appendix, even when it is enveloped in omentum, 
and unruptured. 

There have been three steps in the advance- 
ment of surgery. Formerly we operated to save 
life; later we operated to save health; now we 
operate to save time. The economic side of 
surgery is most important. The greatest loss of 
time from abdominal operations occurs in cases 
that are drained, so that any method that reduces 
the confinement period to a minimum is desirable. 

When drainage is needed, it becomes a matter 
of great economic value to use stab wounds out- 
side of the incision rather than to place a drain 
through the incision. When this is done, in 8 
out of every 10 cases the wound is kept intact, 
heals perfectly and drainage is efficient and safe. 

In some of the types referred to as doubtful, 
in which the abdomen is closed, the wound sup- 
purates, though the abdominal cavity remains 
free from infection. It is well known that the 
resisting power of the tissues of the abdominal 
wall is not so strong as that of the peritoneum. 
One is not surprised, therefore, when a leaky 
appendix is smeared over the open wound or a 
tight one ruptures in lifting it out, to observe a 
swollen and tender area around the incision 4 or 
5 days later. Asa rule the focus of this infection 
is under the aponeurosis and within the fibers 
of the internal oblique muscle. If the incision is 
closed loosely, suppuration is not so apt to result. 


1Read before the North Carolina Medical Society, April, 1920. 
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Fig. 2. 


Supposing now that the wound has suppurated, 
as described, we will be apprised of its occurrence 
by continued pain near the incision, a possible 
rise of temperature, and, on inspecting the region, 
an oedematous, bulging area to one side or the 
other of the incision. In the McBurney incision 
this swollen area usually is seen to the outer side 
of the wound (Fig. 1). As soon as 
the condition is recognized, a small 
spot of skin at the most prominent 
part is injected with a local anes- gf 
thetic, and a bistoury plunged ay 
deeply downward and inward. a 
Through this small stab the pus is “™ 
evacuated (Fig. 2), aided by pressure upon each 
side. When the small cavity is emptied a quantity 
(equal in amount to the pus removed) of a 10 
per cent melted iodoform-vaseline ointment is 
introduced by means of a glass syringe (Fig. 3). 
This distends the cavity, fills the interstices, and 
solidifies on cooling. A cold wet compress is 
immediately applied over the whole area, and an 
ordinary dressing over this. As a rule, the wound 
is not disturbed for 4 days, when on removing the 
dressing the incision and the suppurating area 
will be found clean and intact. Slight pressure 
will cause any excess of ointment to exude and 
another cold compress may be put on. If before 
the fourth day a discharge be noted through or 
around the dressing, the wound again may be 
emptied by pressure and a second injection of the 
ointment made, following the same plan in the 
after-treatment as outlined above. 
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The only advantage of the iodoform is its 
odor, which counteracts that of the colon bacillus 
in the pus. The melted ointment method is not 
new with me or possibly to others. As long as 
20 yearsago [ used it in the treatment of suppurat- 
ing buboes and ischiorectal abscesses', and have 
continued to employ and recommend it ever since 
with the utmost satisfaction. Other substances 
besides iodoform may be incorporated with the 
vaseline; but having tried many different pow- 
ders I still prefer iodoform. In this type of cases 
it is certainly superior to bismuth. It is ad- 
mitted that simple vaseline would be sufficient 
in many instances, except for the absence of 
deodorizing qualities. Before introducing the oint- 
ment the wound cavity may be washed out with 
Dakin’s solution or a weak dilution of hydrogen 
dioxide; we have not found this essential. 

iNew York M. Rec., rorr, Feb. 25. 
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RESECTION OF THE CLAVICLE 


THE 


TO 
DIVIDED BRACHIAL 


ACCOMPLISH COAPTATION OF 


PLEXUS 


By H. M. RICHTER, M.D., F.A.C.S., Cutcaco, anp K. LEROY VEHE, M.D., CHENEY, WASHINGTON 


MONG the factors controlling return of 
function after nerve suture is careful 
coaptation of the severed ends from which 

all scar tissue has been removed. To accomplish 
this, close approximation without tension has often 
tried the surgeon’s ingenuity. 

Where sufficient nerve structure is missing to 
prevent the approximation of their ends, various 
devices have been utilized to bridge the gap. 
Various methods including the splitting of the 
nerve and turning down the ends, and the graft- 
ing of segments of nerves, tubulization with 
fascia, fat and veins, etc., all lag far behind the 
approximation of the nerve ends themselves in 
the results obtained. The ingenious method sug- 
gested by Elsberg and others of forming nerve 
grafts of sufficient size by utilizing several seg- 
ments placed side to side, so as to make the 
groups equal at least in size to the missing seg- 
ment, is probably a material advance in the 
development of nerve grafting. At best, how- 
ever, nerve grafting must offer a comparatively 
inadequate substitute for end-to-end suture. The 
displacement of a nerve trunk to shorten the gap 
offers a means in a few cases of approximating the 
separated ends. This applies particularly to the 
ulnar nerve at the elbow. 

The shortening of the bony framework has 
been suggested and in some instances, I believe, 
offers an ideal method for furthering the approx- 
imation of nerve ends. 

A recent experience with two cases of brachial 
plexus injury offered an opportunity to carry out 
this method and solve the technical difficulties 
of both approach and approximation of the 
divided nerve in this structure. 

The cases which are the basis of this report had 
both been operated upon by competent surgeons 
who had found it impossible to approximate the 
nerve ends. These were old cases with the usual 
retraction and scar tissue formation. 

The procedure that was carried out is as fol- 
lows: An incision is made extending from the 
middle of the posterior border of the sterno- 
mastoid muscle, downward and outward across 
the middle of the clavicle, then passing down 
toward the inner border of the humerus, ending 
at the lower border of the pectoral muscle. A 
free dissection is made, dividing all the superficial 
structures, including the transverse cervical ves- 





sels, and separating the fibers of the pectoral and 
deltoid muscles. The pectoralis minor is severed 
near its insertion (to be reunited later). The‘large 
axillary vessels are immediately laid bare to 
facilitate the further dissection without danger. 
The clavicle is freely exposed, and the middle 
third or more removed with a Gigli saw. This 
gives free access for the minutest dissection. Even 
the seventh and eighth and first dorsal nerves 
can be freed with remarkable facility by pushing 
the shoulder medianward and retracting the 
anterior scalenus muscle. The plexus becomes so 
relaxed and redundant that it can be picked up in 
a fold. The basic principle in nerve suture work, 
that of thorough removal of all scar tissue before 
the approximation of the ends is attempted, can 
now be carried out without fear of lack of tissue. 

In our cases the gap left by the removal at the 
middle portion of the clavicle was not bridged in 
any way. Following the operation the weight 
of the arm and shoulder was supported by 
external dressings. It may be desirable to ap- 
proximate the two segments of the clavicle left 
behind in order to bring the shoulder nearer the 
median line, and in this way permanently lessen 
the tension on the nerve trunks. It seemed 
better, however, to elevate the shoulder and 
depend upon external support, and the plexus 
was obviously under less tension in this position. 
In addition to the usual after care of a nerve 
suture case, it is particularly important that the 
weight of the arm and shoulder should be sup- 
ported for many weeks. 

Many operators have sectioned the clavicle 
simply asa method of approach and have resorted 
to nerve anastomoses, nerve transplantation, 
suture @ distance, tubulization, and other means 
to bridge gaps. Markow, Kilb, and Peck used 
postural methods to obviate difficulty with short 
nerve segments. The first two raised the shoulder 
and inclined the head toward the lesion. The 
latter suspended the arm vertically and later 
flexed the arm with the hand behind the head. 

Sands, in 1888, divided the clavicle to obtain 
easy access to a brachial plexus rupture in which 
there was no difficulty in approximating the 
divided nerves. He wired the clavicle and re- 
moved the wires in 16 days. Sands stated that 
Schede previously had divided the clavicle in ex- 
cising high axillary and low cervical carcinomata. 
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Fig. 1._ Note that the removal of the middle two-fourths of the clavicle gives perfect access to the 
brachial plexus, both to its origin in the cervical nerves and to its termination in the various nerve 


trunks. 


Thorburn, in 1900, and Cathcart, in 1901, prac- 
ticed section of the clavicle in order to reach the 
brachial plexus lesion. The latter’s case was one 
of complete rupture and after freshening the 
nerve ends he was obliged, because of the large 
gap, to split the nerves and turn down a section 
to accomplish approximation. 

Legueu, in 1902, criticised Thorburn for his 
division of the clavicle as dangerous to the great 
vessels in the region and described a method used 
by himself in which he made two incisions, one 
parallel to the sternomastoid in the posterior tri- 
angle of the neck and the other transverse in the 
subclavicular fossa. 

Taylor, in 1908, reporting a birth palsy oper- 
ated upon 2% years previously, stated that he 
had bridged a gap of 2 centimeters with catgut 
strands, and noted that his success in this case 
was contributed to by the age (1 year) of his 
patient. All regenerative processes are much 


more vigorous in children. To quote him relative 
to clavicle section: “It is my personal opinion 
that the clavicle should be divided near its middle 
and the fragments allowed to override so as to 
permit of close approximation or direct opposition 
of the nerve ends. Certainly an extremity with 
returned muscle power, even at the expense of 
great deformity of the clavicle and shoulder, is 
much to be preferred to one which is permanently 
paralyzed.” He further advises plastic work on 
any deformity which may exist after nerve regen- 
eration is well advanced or complete. 

Again, in 1917, Taylor in operating upon an 
extensive brachial plexus rupture accompanied by 
a clavicle fracture, did a subperiosteal resection of 
this bone, removed all callus, and then split the 
posterior layer of the periosteum to expose the 
nerves beneath. 

Murphy divided the clavicle and wired it into 
position. In 1915 he sectioned it in two places 
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and turned it up in a flap, which at the close was 
sutured back into place. 

Both simple section and osteoplastic resection 
of the clavicle are objectionable in that they serve 
only to give freer access without leaving the nerve 
trunks in a flaccid state. With the removal of a 
material section of the plexus or any of its trunks, 
a means of permanently shortening the clavicle 
is necessary to compensate for the loss of nerve 
length. 

That the clavicle may be sectioned to gain ac- 
cess and removed in large measure to effect easy 
coaptation without fear of disability is evidenced 
by those cases in which it is congenitally absent. 
There is no need for any plastic work because the 
loss of a very material amount of the clavicle is 
not associated with any functional disturbance, 
and, except possibly in women, the defect is 
immaterial. 
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CORRESPONDENCE 


ARTERY OF THE UTERINE ROUND LIGAMENT 


To the Editor: In regard to Dr. J. F. Baldwin’s 
article on the “Artery of the Uterine Round Liga- 
ment”? which appeared in the July, 1920, issue of 
SURGERY, GYNECOLOGY AND OBSTETRICS, I wish to 
relate my experiences with this artery. 

In doing a hysterectomy I always have secured 
both round ligament arteries. Repeatedly when one 
of these vessels has not been tied while removing 
the uterus, there has been a decided bleeding. I 
have never seen a round ligament artery cut without 


decided bleeding and I know of one case where 
death occurred, the bleeding taking place into the 
peritoneal cavity from a right round ligament 
artery (diagnosis made by opening the abdomen). 
From an untied artery of the smallest size there 
should be oozing and no oozing should be left after 
a hysterectomy. 

FREDERICK W. JOHNSON, M.D., F.A.C.S. 

Gynecologist-in-Chief, Carney Hospital 

Boston 
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STATE AND PROVINCIAL CLINICAL SECTIONS 


New York have recently held their first 

clinical sectional meetings. As was the 
case at similar meetings held previously in 
Montana, Idaho, Oregon, Washington, and Penn- 
sylvania, every effort was put forth by the com- 
mittees in charge of the various sessions and by 
the Fellows of the College in these states to enlist 
the interest, not only of the medical profession, 
but of the public as well in raising the standard 
of surgery throughout the country. 


A New California, Utah, Colorado, and 


ARIZONA 


The first annual session of the Arizona Section 
took place in Phoenix on November 15 and 16. 
The mornings of these two days were devoted to 
clinics at St. Joseph’s Hospital. 

The address of welcome at the public meeting, 
held at eight o’clock of the evening of November 
15, was delivered by Governor Thomas E. 
Campbell. Dr. Franklin H. Martin, Secretary- 
General of the American College of Surgeons, 
spoke on the “Organization of the American 
College of Surgeons’; Dr. Frederic A. Besley on 
“How the People of Arizona Can Help the 
Medical Profession’’; and Mr. John G. Bowman, 
Director of the College, on the “Standardization 
of Hospitals.” 

A buffet luncheon was served to the Fellows 
and guests at 12:30 o’clock on November 16, 
immediately following which a scientific meeting 
was held at St. Joseph’s Hospital. At this meet- 
ing talks as follows were made: “Diagnosis and 
Treatment of Skull Fractures,” by Dr. Frederic 
A. Besley of Chicago; ‘Organization for Better 
Surgery,” by Dr. Franklin H. Martin; “the Sur- 
geons’ Responsibility to the Public,” by Mr. 
John G. Bowman; “Some Cardinal Points to Be 
Observed in Tendon Transplantation,” by Dr. 
R. D. Kennedy of Globe; and “T.initis Plastica,” 
by Dr. E. Payne Palmer of Phoenix. This session 
was followed by the annual meeting of the Arizona 


Fellows. 
CALIFORNIA 


On November 18 and 19 the first annual session 
of the California Section of the Clinical Congress 
of the American College of Surgeons was held in 





San Francisco. Clinics were given during the 
mornings at various institutions. 

At 2:30 p.m. of November 18, a scientific meet- 
ing was held in the ball room of the Palace Hotel, 
and in addition to addresses by Dr. Besley, Dr. 
Martin, and Mr. Bowman, the following papers 
were read: “What Are We Doing with the Cancer 
Problem,” by Dr. Harry M. Sherman, San 
Francisco; “Results of Radium Treatment of 
Carcinoma of the Cervix,” by Dr. F. W. Lynch, 
San Francisco; and “Progress in Surgical Treat- 
ment of Cancer,” by Dr. Stanley Stillman, San 
Francisco. The annual meeting of the California 
Section of the Clinical Congress of the American 
College of Surgeons and of the Executive Com- 
mittee followed this scientific session. 

The public meeting was held in the ball room 
of the Palace Hotel at eight o’clock in the even- 
ing of the same day. United States Senator-elect 
Samuel H. Shortridge delivered the address of 
welcome. Mr. Celestine J. Sullivan, Executive 
Secretary of the League for the Conservation of 
Public Health, spoke on “Public Health in the 
Light of the Work of the American College of 
Surgeons.” Dr. Frederic A. Besley, Mr. John 
G. Bowman, and Dr. Franklin H. Martin also 
addressed this public meeting. 

In the rooms of the San Francisco County 
Medical Society, at 2:30 p.m., November 19, a 
demonstration of cases and exhibition of patho- 
logical specimens and surgical apparatus was given 
by Fellows of the College, and a demonstration 
of hospital methods by Dr. W. E. Musgrave. 


UTAH 
Salt Lake City entertained the first annual 
session of the Utah Section on November 22 and 
23. Clinics at the various hospitals were held 
during the mornings of these two days. 
At eight o’clock of the evening of November 22, 
a public meeting was held in the ball room of the 
Hotel Utah. The meeting was presided over by 
Bishop J. S. Glass. Judge Harold Stephens spoke 
on the “Relation of the Public to the Medical 
Profession,” and talks were made by Dr. Franklin 
H. Martin, Dr. Frederic A. Besley, and Mr. 
John G. Bowman, of Chicago. 











04 SURGERY, GYNECOLOGY AND OBSTETRICS 


and turned it up in a flap, which at the close was 
sutured back into place. 

Both simple section and osteoplastic resection 
of the clavicle are objectionable in that they serve 
only to give freer access without leaving the nerve 
trunks in a flaccid state. With the removal of a 
material section of the plexus or any of its trunks, 
a means of permanently shortening the clavicle 
is necessary to compensate for the loss of nerve 
length. 

That the clavicle may be sectioned to gain ac- 
cess and removed in large measure to effect easy 
coaptation without fear of disability is evidenced 
by those cases in which it is congenitally absent. 
There is no need for any plastic work because the 
loss of a very material amount of the clavicle is 
not associated with any functional disturbance, 
and, except possibly in women, the defect is 
immaterial. 
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CORRESPONDENCE 


ARTERY OF THE UTERINE ROUND LIGAMENT 


To the Editor: In regard to Dr. J. F. Baldwin’s 
article on the ‘“‘Artery of the Uterine Round Liga- 
ment” which appeared in the July, 1920, issue of 
SURGERY, GYNECOLOGY AND OBSTETRICS, I wish to 
relate my experiences with this artery. 

In doing a hysterectomy I always have secured 
both round ligament arteries. Repeatedly when one 
of these vessels has not been tied while removing 
the uterus, there has been a decided bleeding. I 
have never seen a round ligament artery cut without 


decided bleeding and I know of one case where 
death occurred, the bleeding taking place into the 
peritoneal cavity from a right round ligament 
artery (diagnosis made by opening the abdomen). 
From an untied artery of the smallest size there 
should be oozing and no oozing should be left after 
a hysterectomy. 

FREDERICK W. JoHNSON, M.D., F.A.C.S. 

Gynecologist-in-Chief, Carney Hospital 

Boston 
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New York have recently held their first 

clinical sectional meetings. As was the 
case at similar meetings held previously in 
Montana, Idaho, Oregon, Washington, and Penn- 
sylvania, every effort was put forth by the com- 
mittees in charge of the various sessions and by 
the Fellows of the College in these states to enlist 
the interest, not only of the medical profession, 
but of the public as well in raising the standard 
of surgery throughout the country. 
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ARIZONA 


The first annual session of the Arizona Section 
took place in Phoenix on November 15 and 16. 
The mornings of these two days were devoted to 
clinics at St. Joseph’s Hospital. 

The address of welcome at the public meeting, 
held at eight o’clock of the evening of November 
15, was delivered by Governor Thomas E. 
Campbell. Dr. Franklin H. Martin, Secretary- 
General of the American College of Surgeons, 
spoke on the “Organization of the American 
College of Surgeons”’; Dr. Frederic A. Besley on 
“How the People of Arizona Can Help the 
Medical Profession”; and Mr. John G. Bowman, 
Director of the College, on the “Standardization 
of Hospitals.” 

A buffet luncheon was served to the Fellows 
and guests at 12:30 o’clock on November 16, 
immediately following which a scientific meeting 
was held at St. Joseph’s Hospital. At this meet- 
ing talks as follows were made: “ Diagnosis and 
Treatment of Skull Fractures,” by Dr. Frederic 
A. Besley of Chicago; ‘Organization for Better 
Surgery,” by Dr. Franklin H. Martin; “the Sur- 
geons’ Responsibility to the Public,” by Mr. 
John G. Bowman; “Some Cardinal Points to Be 
Observed in Tendon Transplantation,” by Dr. 
R. D. Kennedy of Globe; and “TL.initis Plastica,”’ 
by Dr. E. Payne Palmer of Phoenix. This session 
was followed by the annual meeting of the Arizona 
Fellows. 
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of the California Section of the Clinical Congress 
of the American College of Surgeons was held in 





San Francisco. Clinics were given during the 
mornings at various institutions. 

At 2:30 p.m. of November 18, a scientific meet- 
ing was held in the ball room of the Palace Hotel, 
and in addition to addresses by Dr. Besley, Dr. 
Martin, and Mr. Bowman, the following papers 
were read: “What Are We Doing with the Cancer 
Problem,” by Dr. Harry M. Sherman, San 
Francisco; “Results of Radium Treatment of 
Carcinoma of the Cervix,” by Dr. F. W. Lynch, 
San Francisco; and “ Progress in Surgical Treat- 
ment of Cancer,” by Dr. Stanley Stillman, San 
Francisco. The annual meeting of the California 
Section of the Clinical Congress of the American 
College of Surgeons and of the Executive Com- 
mittee followed this scientific session. 

The public meeting was held in the ball room 
of the Palace Hotel at eight o’clock in the even- 
ing of the same day. United States Senator-elect 
Samuel H. Shortridge delivered the address of 
welcome. Mr. Celestine J. Sullivan, Executive 
Secretary of the League for the Conservation of 
Public Health, spoke on “Public Health in the 
Light of the Work of the American College of 
Surgeons.” Dr. Frederic A. Besley, Mr. John 
G. Bowman, and Dr. Franklin H. Martin also 
addressed this public meeting. 

In the rooms of the San Francisco County 
Medical Society, at 2:30 p.m., November 19, a 
demonstration of cases and exhibition of patho- 
logical specimens and surgical apparatus was given 
by Fellows of the College, and a demonstration 
of hospital methods by Dr. W. E. Musgrave. 


UTAH 


Salt Lake City entertained the first annual 
session of the Utah Section on November 22 and 
23. Clinics at the various hospitals were held 
during the mornings of these two days. 

At eight o’clock of the evening of November 22, 
a public meeting was held in the ball room of the 
Hotel Utah. The meeting was presided over by 
Bishop J. S. Glass. Judge Harold Stephens spoke 
on the “Relation of the Public to the Medical 
Profession,” and talks were made by Dr. Franklin 
H. Martin, Dr. Frederic A. Besley, and Mr. 
John G. Bowman, of Chicago. 
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A scientific session was held at 2:00 p.m. on 
November 23. Mr. Bowman spoke on the 
“Responsibility of the Surgeon to the Public’’; 
Dr. Ezra C. Rich of Ogden on “Operations for 
Hernia’’; Dr. Franklin H. Martin on “Organiza- 
tion for Better Surgery”; Dr. Frederick Stauffer 
of Salt Lake City on the “Modern Mastoid 
Operation”; Dr. R. T. Richards of Salt Lake 
City on “Case Records”; and Dr. Frederic A. 
Besley on “Diagnosis and Treatment of Skull 
Fractures.” 

The annual meeting of the Utah Fellows of the 
College, and of the Executive Committee of 
the State Section, was held at eight o’clock of the 
same day. 

COLORADO 

The Colorado State Section of the Clinical 
Congress of the American College of Surgeons 
held its first meeting in Denver on November 26 
and 27. On the morning of November 26 clinics 
were given at St. Joseph’s Hospital, the Children’s 
Hospital, the National Jewish Hospital for 
Consumptives, and the County Hospital. A 
luncheon to the Colorado Fellows and guests was 
given at the Civic and Commercial Association 
at 12:30 o’clock of the same day, and at 2:30 p.m. 
a scientific session was held in the hall of the 
Denver County Medical Society. This meeting 
was addressed by Dr. Martin and Dr. Besley, 
and was followed by the annual meeting of the 
Colorado Fellows and Executive Committee. 

The public meeting was held at the Central 
Presbyterian Church, the program being as 
follows: Opening address by Dr. Edward Jack- 
son, Denver; address of welcome by Mr. Thomas 
B. Stearns, chairman of the meeting; ‘Why the 
Church is Interested in Medical Education for 
the Laity,” by The Right Reverend Irving P. 
Johnson, Reverend Father David T. O’Dwyer, 
and Rabbi W. S. Friedman; the ‘‘ Control of Can- 
cer,” by Dr. Charles A. Powers of Denver; and 
papers by Dr. Frederic A. Besley, Dr. Franklin H. 
Martin, and Mr. John G. Bowman. 

During the morning of November 27, clinics 
were given at the different hospitals. A scientific 
session was held on the afternoon of the same day 
with addresses by Dr. M. S. Henderson of 
Rochester on ‘‘Non-Union of the Humerus,” 
and by Mr. John G. Bowman, followed by a 
discussion of clinical material. 

NEW YORK 

Buffalo was selected to act as host for the first 

annual session of the New York Section of the 


Clinical Congress of the American College of 
Surgeons, held on December 2 and 3. From g:0o 


a.m. to 1:00 p.m. of these two days, surgical clinics 
were given at the different hospitals, and demon- 
strations of basal metabolism in thyroid patients 
were also given at the Buffalo City Hospital by 
Dr. J. A. P. Millet, and at the Buffalo General 
Hospital by Dr. B. D. Bowen. 

A scientific meeting was held in the ball room 
of the Lafayette Hotel at 2:30 p.m., Thursday, 
December 2. Dr. John B. Deaver, the President- 
elect of the College, delivered a paper on “ Per- 
forating Peptic Ulcer.” Dr. John Osborn Polak 
of Brooklyn spoke on ‘How the Pathology Ex- 
plains the Symptoms of Ectopic Pregnancy.” 
Talks were also given by Dr. Martin and Mr. 
Bowman. This session was followed by the 
annual meeting of the New York Section, and of 
the Executive Committee. 

At the public meeting, held in the Hutchinson 
High School Auditorium at eight o’clock Thurs- 
day evening, December 2, Mr. George C. Diehl, 
President of the Rotary Club, delivered the ad- 
dress of welcome on behalf of the Mayor of 
Buffalo. Dr. John B. Deaver spoke on “ How the 
People of New York Can Help the Medical 
Profession.” Dr. Martin and Mr. Bowman spoke 
briefly, and the closing address was given by 
Mr. Walter P. Cooke. 

At a scientific meeting held at 2:30 p.m. on 
December 3, Dr. Carl Huber, of the University of 
Michigan, delivered a paper on “ Nerve Surgery,” 
and Dr. R. E. Farr, of the University of Minne- 
sota, on “Local Anesthesia.” 

Pathological demonstrations at the Museum of 
the Medical Department, University of Buffalo, 
were given during Thursday and Friday mornings. 


MEETINGS SCHEDULED TO BE HELD 

During January State Sectional meetings are 
scheduled to be held in southern states, as follows: 

Texas—Dallas, January 7 and 8. 

Louisiana—New Orleans, January to and 11. 

Georgia—Atlanta, January 14 and 15. 

South Carolina—Charleston, January 17 and 18. 

North Carolina—Charlotte, January 20 and 21. 

An invitation will be extended to the Oklahoma 
Fellows of the College to meet in Dallas with the 
Texas Section; to the Fellows of Mississippi and 
Arkansas to meet in New Orleans with the 
Louisiana Section; and to the Fellows of Florida 
and Alabama to meet in \tlanta with the Georgia 
Section. 

A complete report of the meeting of the Illinois 
Section of the Clinical Congress of the American 
College of Surgeons, to be held in Peoria on 
December 16, 17, and 18, will appear in the 
February issue of the Journal. 





